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SPECIAL OFFER 


In order to complete the installation of machinery for milling 
our Sugar Cane, we offer for a short time only, a limited num- 
ber of Plantation Certificates at $100 each. The regular price 
is $140, for which they have been selling. We have 1 о acres or 
Sugar Cane ready to grind Jan. r, our mill is bought but not all 
paid for. To pay for it at once we make this Special Offer. 
There are large profits to be madejfrom Sugar Cane, in which 
these certificates willshare. Aside from cane, weare cultivating 
rubber, oranges and other products, besides raising cattle and 
hogs, in all of which there is big money. Some of this money 
will be yours, if you act now. Our proposition is safe and 
~. sound, bank and other references furnished. Send in your order 
at once, checks on your bank accepted. Address 
PAN-AMERICAN PLANTERS |CO. 


ASSOCIATION BUILDING, CHICAGO 
М.Н. Asaspecial inducement torenders of "Popular Mechanics," we will makon specinl dis 


count of 5 per cent, making each certificate cost only 895.00 instead of 8100, provided your 
order is received before Nov. 15th aud you mention this mugazine when you write, 


Tools Q Hardware ovii 


> ы — We Also Make the Following Outfits 


Мо, Fi 14 Tools.... акен чаа» КЁ fh. [NO 
INC, к. ье ее зда зынан даза яз 15.00 
Nu. td, Ig Ыт 15. eee ЧЧ 20.00 


Na, 100 Combination Bench and Tool Cabinet (95 Tools), $85.00 


Our prices are f. o. b. New York, gíbing the best fools 
made (insiead of cheap fools, and paying the Freight) 


Special Tool Outfit Catalogue No. 1830 Hllustrates and describes 
all Five Outfits. Send for Copy. 


We issue many Special Catalogues, among which are 
the following: 
No, 1831, Weond-Carvera' Tools | 
Ma. 1832, Clay Modeling and Ploster Carving Tools 
Ma, 1833, Venetian [roo and Tools 
No. 1834, "Tourist" Autokit 


The “Tourist™ Autokit 19 male up of the very beal 
selected tools obialnable and ів the highest type of Ге» 
pairing outfit for road use, The Tourist" is especially 
arranged with reference to ita quality and utility. and 
стоп [нш everv гонаи 
value that can be included 


Е permanent and emerrency 
No. 52 510.00 na kit of this size. 


Complete as Illustrated 
A Solid oak brasstrimmed, highly finished cabinet 
witn 24 of the finest quallty standard 
| carpentera’ tools. 


Hammacher, Schlemmer @ Co. 


Our lines include Builders’, Cabinet and Plano Hard- 
ware, Bolts, Screws, Nuts and Factory Supplies and 
all kinds of Small Tools for Wood and Metal Workers 
(also Benches and Tools for Manual Training). We 


deal with consumers direct and invite correspondence 


Hardware, Tools, Supplies and Piano Materials 


New York, Since 1348 
4th Ave. and 13th St., Block South of Union Square. 


NOVEMBER, 1905. 
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E INVENTIO 


OF THE 20th CENTURY 


Now offered for the first time to those interested. 


À Combination of | 
An Outside Caliper, an Inside 

Callper, а Divider, à Straight f 
Edge, an Angle Edge, a Depth 
(Gauge, а Try square, a Center 
ва е ап waggle Protraotor, 

a Dentear _ | 
Gauge; many | 
other con biti 
tlons too | 
numerous ta 
mention. 


A TOOL CHEST 
in your Vest 
Pocket. 
Always at hand-- 
Never inthe way. 


| 


L Lb Т" АПИА 


— ————— ILLAE. Nager 


FULL SIZE. 


Tool Makers, Pattern 


Machinists! Makers, Draughtsmen, Everybody!! 


This new, scientific, yet simple device for taking measurements, the 


Wiet-Goethe Combination Gauge | 


1.0 


Were you ever, while performing somé mechanical work, confronted by almost insurmountable difficulties 
because you did not have the proper tool to tuke measurements? | 
Made of superior steel, thoroughly tested as to Its accuracy, no 
Get This Wonderful Cauge expense ТЕТ oF workmanship or material. Constant and novel 
uses under all circumstances. Solves all the diffèrent and dificult problems in shops and elsewhere. 
Complete in neat Leatherette Case with Metal Trimmings. 


HERE IS A SPECIAL OFFER. READ IT.| 


We wnnttolincrense the Subscription List to our Monthly Journal. 


MODERN MACH INERY The foundation of civilization rests on inventions of new machinery. To keep abreast of 

mechanical progress should be the nim of every intelligent man, EX public ation beeps meu 
informed, and if is written sn nll cnn Mi de stand it, and the best illustrated of ifa clas MODERN MACHINERY 
oon ta $1.00 a year. Min, Sy Lo pet cou started re: adina this piper regularly, nnd the re core птн. phe this offer, 

Bend us your ETHI ri mt omnee, enclosing £1.00, and we will mail you "MODER X every month for onm your. 
nnd а WIET GOE GOSH ENA TION GUAGE FREE at once. If mot ege HH edi eg send the gauge right back and we 
will refund your oh ei Don't delay nece this proposition; write to Remember, money back tomorrow if disantiafied. | 

If you are ant present a eubsoriber tn Vip N MA FHINEHY you may tako advantaye of our ofer, and we will extend your | 
mubsaription one year ahead from present datae of perg 


| Modern Machinery Publishing Co., Security Bldg., Chicago, Ill. 


COUPON 
MODERN MACHINERY PUBLISHING CO., 1333 Security Building, Chicago, Dale 
vui UT EUER lind £1.00 for which der aend me MODERN MACHINERY for one year, and qo send ma one 


COMBINATION GAUGE FRE in Popular Mechanics. it ia understood that Lf Z ied 
that I may return the gauge and my money will ber rot Hide уш ка "3 PW =o 


Would be dacfitocsly cheap wap for this 


instrument, yet we give it to you— 


u^ mention Popular when writing Advertisers. 
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— — [LV are the recognized standard for accuracy, work- 
- manship, design and finish, Whether you use tools to earn your daily 
bread or for amusement and relaxation from a different vocation, it pays 
to use GOOD tools. You get a better quality of bread and a good deal 


more pleasure. 


USE STARRETT TOOLS 


We make hundreds of different tools. ^ Ours is the largest 
plant іп tke world where nothing but fine mechanical tools are 
made, All these tools are fully described and illustrated in our 
| Catalogue No. 17AP, which you may have by sending us 
| your address. There isa good deal of valuable information 
| in its 176 pages which it willpay anyone who uses tools 


L. БВ. STARRETT 


to have. 
THE L. S. STARRETT COMPANY 


ATHOL, MASS., U. 5. А. 


е 


SMALL 


REFRIGERATING PLANTS 


HOUSEHOLD, RESTAURANTS, 
HOTELS, SALOONS, ETC. 


SOMETHING OF A NOVELTY in the way | 
of a small electrically operated refrigerating machine | 
for the household which may b: used for supplying | 
a refrigerator box with dry cold air, and also for the 
purpose of manufacturing ice from sterilized or other- 
wise purified water. Themachine has a refrig- 
erating capacity equal to the melting or 
the use of 2OO pounds of ice а day. 
It i automatic and is as free from 
complications as it is possible to make a 
machine of this character. [t is installed on 

the same base. as the refrigerator, becoming part of it, so that the entire plant is shipped as a unit, 
it being only necessary to connect the power and water when it is ready to operate. 
he machine is especially adapted to motor drive, and may be operated by a one= 
half horse-power electric motor, any motive power however may be employed. 

BM When operated for 10 or 12 hours each day it will manufacture 10 pounds of hygienic ice, 
besides refrigerating two storage compartments to a temperature of thirty-tive to thirty eight degrees Fah- 
renheit, You secure lower and more even temperatures at less cost than using ice. 

Manufactured by the 


BRUNSWICK REFRIGERATING COMPANY, 


NEW BRUNSWICH, М. J. 


Please mention Popular Mechanics when writing Advertisers. 
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You can get any book published on Mechanics, Engineering, Electricity, Steam, Fuels, 
Metal or Woodworking, and all the Individual Trades and Professions, infact any book 
on any subject, published in this country or Europe, that is obtainable, through the 


Popular Mechanics Book Dept. 


In every case we prepay in full all mailing or express charges. 


Any book desired can be earned by se 


one or more subscribers to Popular Mechanics. State book wanted and 


we will Ls you how — subscribers will secure eit This is a very easy way to get the best books. 


ENGINEERING 


GAS ENGINES, With Instructions for Care and 
Working of the Same, By G. Liecktleld; translated 
by Geo. Hichmond. 120 pages; illustrated: 12mo.; 
cloth. Price, $1. To which has been added full 
directions for the management of oll engines. 

TRACTION ENGINE ITS USE AND ABUSE. 
By James Н. Maggurd. Small l12mo.; cloth; illus- 
trated. Price, $1. Revised nnd enlarged by an 
expert engineer. Deals in detail with the princi- 
ples and parts of a traction engine; directions for 
starting an engine; use of Бийке, try cocks, pumps, 
governor, slide valve, etc.; water supply; the boller, 
its care and management: methods of a good fire- 
man: the engine: handling a tractlon engine. The 
book is teeming with practical polnts and sugges- 
tions put in very simple language and very effective 
manner. It should be in the hands of every man 
who runs a tractlon engine, The farmer and сегел» 
ery operator, especially, should not be without It. 

HANDHOOK OF MODERN STEAM FIRE- 
ENGINES. (Кореа Engineers’ Handy Book ser- 
іе) — Price, $3.50. The only book of the kind 
ever published in this country. Contains descrlp- 
tions nnd illustrations of all the best types of steam 
fire-engines, and fire pumps, Injectors, pulsometers, 
inspirators, hydraulic rams, etc.; and treats more 
extenslvely of Hydraulics than any other book on 
the market. 

SIMPLE PROCESS FOR ESTIMATING THE 
HORSE POWER OF STEAM ENGINES. By Ed- 
win Н. Keller, M. E. New edition. Price, 0c. 
Contains varlons methods of estimating and 
calculating the horse power of boilers and engines 
and ascertaining the wer required to run line 
shafts, individual machines, ete, ete, 


MODERN MACHINE SHOP TOOLS. Ey W. Н. 
YVanüdervoert Large Syo, 655 pages; 673 lllustra- 
tions; cloth. Price, $4. Just out, this "master. 


plece of the machine shop," no machinist can afford 
to be without it. Treats the subject of Modern Ma- 
chine Shop Tools in & concise and comprehensive 
manner. Each tool is considered from the follow- 
ing points: First—Ite construction with hints as 
to its manufacture; second—lits operation, proper 
manipulation nnd care; third—numerous examples of 
the work performed. A book in which the appren- 
tice will dnd a thorough course of instruction, the 
mechanic a тале manual of practice and the 
guperintemdent and foreman many valuable sugges- 
tions. In fnet, it is in all respects the most comi- 
plete, concise and useful work ever published on 
the subject. Of Incalculable value ав a work of 
reference. In 54 chapters. 

PRACTICAL GAS ENGINEER. What It Is 
and Hew To Do It. Cloth. Price, $1. 


RECORD BOOK—VALVE SETTING. Ну А. В. 


Low. 120 pages; quarto; stif covers, Price, G0c. 


or the use of Шак engineers 
Жш ишш VHEE Б ы Ж В. Cullen. 63 Da ges: 
12 n Atas; anato: rr Of all 


on ps and Hydraulic Mo "mi 1» one of tha - 


^ ог 
than 


most praetleal, Treats of the construction of hori- 
zontal and vertical water wheels, 

COMPRESSED AIR: TTS PRODUCTION, 
USES AND APPLICATIONS. By Gardner D, 
Hiscox, M, E. 4th edition, revised and enlarged; 
820 pages; O45 illustrations; cloth, Price, $b. 
The most thorough and comprehensive treatise on 
the subject of compressed alr that has ever been 
published. Well printed and substantial. No phase 
of the subject is omitted. Is a complete compen- 
dium in 356 chapters, valuable for reference and for 
Btudy. Contents: The physical and operative prop- 
erties of alr from a vacuum to ita liquid state; Its 
thermo-dynamics; compression, transmission and 
uses as m motive power in operation of stationary 
and portable machinery in engineering, mining and 
manufacturing work; sir tools; air lifts; pumping 
of water, acida and ollà; the alr blast for cleanin 
and painting; the sand blast and its work: and the 
numerous appliances in whith compressed air is a 
most convenient and economical transmitter af 
power for mechanical work, railway propulsion, re- 
frigeration and the various uses to which com- 
pressed alr has :been ‘applied. Contains a list of 
patents on compressed air from 1875 to date, and 
40 tables of е physical properties of alr, lta com- 
pression, - expansion and. the volumes required for 
various kings of work. 

ELECTRICAL ENGINEERING FOR ELEC. 
TRIC. LIGAT ARTISANS AND STUDENTS. By 
Slingo ami Brooker, 546 illmstrations; 12mo. Price, 
$3.50. This néew and ‘revised edition conthins all 
data and “formulae relating to" this branch | of elec- 
trical application. 


ENGINEERS' PRACTICAL TEST. Actual &[ze, 


6x4l4 Inches; stiff silk. cloth, + Price, $1. A guide 
for all men in or about power plants, Indlspensa- 
ble to engineers, mechanics, machinists, firemen, 


ete. Tells how bollers And engines should be man- 
aged. АП about gas engines, engineers’ {icense ČI- 
«rmination questions and answers. 


MECHANICAL A ARTS SIMPLIFTE | D. Ву By D. B. 
On, COD [. oi pages, actual size, Inches: 
illustrations. Price,” $1.50. “With an ONE con- 
talning a thorough electrical department, an ех: 
haustive treatise on lee makin and n uus eallec- 
tión of mlscellaneous practica А. Тш. 


ough and о original xe reference book f 8 
makers, . contracto E: and” 
"engineers, firewen апа cts сып 2d ше" 


"е oe 


WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED. 


BOOKS OF TABLES, BOOKS OF RECEIPTS 


ROPPS NEW CALCULATOR. 200 pages. 
Actual size, 5563934 Inches. Cloth. Price, $1.50. 
Pocket size, $1.00.  Bustnains the вате relation ta 
the commercial world that the new Century Dictlon- 
ary does to the literary world. Fully abreast with 


ll oe ошшшшш= 1 „ш 


the age of alr ships, submarine boats and wireless 
telegraphy. Designed for and adapted to the par- 
ticular wants of bankers, accountants, mechanles, 
farmers, manufacturers, merchants, miners, ete., et., 
and must prove of incalculable value to them—un- 
leas the book itself can calenlate its own worth— 
ри It calculates almost everything that is eanleu- 
ё, 

QUESTIONS AND ANSWERS, Based upon the 
Standard Code of Train Rules. By G. E. Colling- 
wood, Ed. Revised edition, 80 pages, Diagrams. 
Cloth. Price, $1. Intended for use In the ex- 
amination of trainmen, The general rules, train 
rules, train orders, and the whole handling of trains 
is set forth in so simple and at the same time com- 
pum manner that a careful reading of the 

ok will it any one with sufficient knowledge to 
meet any contingency that may arise In the conduct 
of a train. Endorsed by high railway officlals from 
all sections of the country Every transportation 
man should hare а сору. 


FERRIC AND HELIOGRAPHIC PROCESS: A 
Handbook for Photographers, Draughtsmen and Sun 
Printers. By George E. Brown. 149 pages Dia- 
grams. Cloth, Price, $1. For architects, sur- 
verorg, draughtsmen, engineers nnd others who find 
the reproduction of tracings a matter of everyday 
necessity, It embraces: The ferro-prusslate process, 
toning biue prints, uses of blue prints; ferro-prus- 
Blte in tri-color work; the kallitrpe process; the 
Obernettor process; the wranotype process; prints on 
fabrics, prints in dyes; eee Шы ун c Processes coni- 
pared; preparation of bellographic papers, making 
tracings for sun-copylng;  outüit for hellographic 
printing; ferro-prussiate or white line on blue ground: 

Het or blue line on white ground: ferro-gallic, or 

lack line on white ground: brown line on white 
pu minor hellographie procesges. A. compré- 

ensive little bibliography at the end of the volume 
nnd an index add greatly to its value and Interest. 


THE LOCOMOTIVE UP TO DATE. By Charles 
McShane. 736 pages. 32580 Ullustrations, 
Price, $2.0. Covers the whole range of locomotive 
construction and management down to the present 
day, including its latest development and all mod- 
ern applinnces, together with a classification and 
comparison of all kinds of locomotives, both simple 
nnd «compound, It is a book culled from the me- 
chanical books and papers of the world and so con- 
tains all the really valunble Information to be found 
in a complete mechanical ату, Every subject 18 
fully illustrated and the descriptions given of all 
new devices were prepared һу the inventors them- 
selves. The contents include: Compound locomo- 
tires: combustion: air brake: breakdowns: locating 
blows and pounds; Incrustation; Injectors; inspiri- 
tors and boiler cheeks: slide valves; valve gears; 
errors by the link motion; locomotive valve setting: 
steam indicator; modern locomotives; extraordinary 
fast runs; lubrieators; metallic packings: general In- 

tion: locomotive eonstruction-erecting depart- 
ment: Machine work; metric system: steam and air 
gnuges; compressed air: modern counter-balancing 
and the bistory of the locomotlve, 

ONE THOUSAND POINTERS for Machinists 
and Engineers. By Charles McShane. 342 pages. 
187 Illustrations. Cloth, Price, $1.50. Includes ar- 


ticles from the best апогея on each subject. 


Cloth, * 


Embraces the most modern and approved practice 
їп the construction, care and economical management 
of the locomotive, Written in plain language and 
condensed form, no mathematical demonstrations 
belng given or required. 

JOHNSON'S HANDY MANUAL. Price, $i. 
An authority on steam, hot-water henmting ond ven- 
tilating, plumbing and gos fitting, A valuable ref- 
erence book for architects, those in pipe trades, 
engikeers, Janitors and those intending to install 
or alter heating or plumbing systema. Alb kinda of 
measurements arranged in tables. Fully Illustrated 
with cuts and complete working plans. 


FIFTY-CENT SERIES 


HANDICRAFT SERIES—A Serles of Practical 
ааа Edited by Paul N. Hasluck, Price, each, 
BOOT-MAKING AND MENDING Including re- 
pairing, lasting and finishing. Illustrated. 179 en- 
ravings and diagrams. Prive, йс. — Contents: 

epairing heels nnd half-soling: patching boots and 
shoes; re-welting and re-soling: boot-making: last- 
Ing the upper; sewing nml stitching: making the 
ies ; knifng and finishing; making riveted boots and 
i B. 

Others of the set nte: 

HOUSE DECORATION. Frice, Se, 


HOW TO WRITE SIGNS, TICKETS AND 
POSTERS, Price, Бйгс. 

WOOD FINISHING. Price 5er. 

DYNAMOS AND ELECTRIC MOTORS, 
Price, 50е, 


ui BUILDING AND REPAIRING. Price, 
e 


DECORATIVE DESIGNS OF ALL AGES FOR 
ALL PURPOSES. Price, 50е, 
MOUNTING AND FRAMING FICTURES, 
Price, /d0c. 

SMITH'S WORK. Price, 50е, 

CLASS WORKING HY HEAT AND ABHA- 
SION. Price, hc, 

BUILDING MODEL BOATS. Price, фе, 

ELECTRIC BELLS: HOW TO MAKE AND 
FIT THEM. Price, be, 

BAMBOO WORK. Price, Dg. 

TAXIDERMY. Price, 50c. 

TAILORING. Price, 50v, 

PHOTOGRAPHIC CAMERAS AND ACCES- 
SORIES. Price, Oc 

OPTICAL LANTERNS, Price, 500, 

ENGRAVING METALS, Price, B50c. 

BASKET WORK. Price, 5006, 

BOOK BINDING. Price, 20е, 

HENT IRON WORK. Price, 50c. 

PHOTOGRAPHY. Price, 506 

UPHOLSTERY. Price, 5üc. | 

READY SHORTLY. 
LEATHER WORKING, Price, DOC. 
HARNESS MAKING. Price, Ббе, 


SADDLERY. Price, 206. 
TECHNICAL INSTRUCTION, Important new 
series. Edited by Paul M. Hasluck. With numerous 


illustrations of the text. Each book contains about 

160 pages. Crown Ето, Cloth. Each, +1. 

ot та анан DRAUGHTSMAN'S WORK. Price, 
1 


PRACTICAL GASFITTING. Price, $1. | 
PRACTICAL STAIRCASE JOINERY. Price, $1. 
PRACTICAL METAL PLATE WORK. Price, 


$1. 
PRACTICAL  GHAINING AND MARBLING. 
Price, $1. 
OTHER VOLUMES IN PREPARATION. 


——— 


SPON'S MECHANICS’ OWN HOOK. 702 pages. 
1420 illustrations. Half leather, шы 52.50. iJj- 
eral method of treatment of гае) subject Is à 
the raw materials worked upon, its characteristics, 
variations and sultability; secondly, the tools used, 
the sharpening and use; thirdly, devoted to typical 


examplea of work to be done, materiale to 
do similar work. Nearly all of “Шіс! 
trades are here included and some of | prufes- 


along, 


FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING CHICAGO. 
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WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED. 


VAN NOSTRAND SCIENCE SERIES. 16mo. 
Boards. üc. each. Amply illustrated when the 
subject demands. Fut up in a uniform, neat and 
attractive manner. Subjects are of an eminently 
sclentiüe character and embrace a wide range of 
topics. The following cltations may be noted as 
types of this notable set: 


Armstrong, С. E. 3rd 
Revised and partly re-written, 
аррепоіх ч “Theory of Chimney Draught," by F. 


BOILER EXPLOSIONS. By Zerah Col- 
burn, New edition, Revised br Prof. Й. Н. Thurs- 
ton. Price, 50е. 

FATIGUE OF METALS UNDER REPEATED 
STRAINS. Price, 50е, With Various Tables of 
re pem E Ai «nns the ышык чы 

rof. Ludw angenbtu W T eface 
в. T. Shreve А. м ы pr d 

TRANSMISSION (OF POWER HY WIRE 
ROPES. Price, 60¢. By Albert W. Stahl, U. 8. М, 
Becond edition, Revised. 

TRANSMISSION oF POWER BY COM- 
PRESSED AIR. Price, 500, By Albert Zahner, 
М. E. New edition in press. 

GAS-LIGHTING AND GAS-FITTING. Bpeclflca- 
tions and Rules for Gas-Piping. Price, 50c. Notes 
on the Advantages of Gas for Cooking and Heating, 
ünd Useful Hints to Gas Consumers. Zod edition. 
p QS nnd enlarged. Br Wm. Paul Gerhard, 


TWENTY-FIVE CENT SERIES 


STUDY OF ELECTRICITY FOR BEGINNERS. 
Comprising the Elements of Electricity and Mag. 
netism nas applied to Dynamos, Motors, iring, an 
to all Branches of Electrical Work. By Norman 
ты 54 illustrations and 6 tables, Price, 
D 


С. 
DRY BATTERIES. Especially adapted for Am- 
tomobile, Launch aml Gas Engine Work; Metical 
Colls, Bells, Annunclators, Burglar Alarms, Tele- 
phones, Electrical Experiments, and all purposes 
requiring a good battery. 20 illustrations. 256 

SMALL ELECTRIC MOTORS. How to make 
nnd use them, including design, examples of small 
motors and thelr applications, speed controllers, 
Gtarters, fuses, ete, 48 illustrations, Price, 250. 

SIMPLE SCIENTIFIC EXPERIMENTS. How 
to perform entertaining and instructive experiments 
with simple home-made apparatus, 69 Illustrations. 

MODEL BOILER MAKING, Contains full inu- 
structions for designing and making Model Btatlon- 
Marire and Locomotive Bollers, Fully Illus- 
trated, Priem 250, 

ETAL WORKING TOOLS AND THEIR USES, 
A Handbook for Young Engineers and Apprentices. 
Shows how to use simple tools required in Metal 
Working and Model Making. Illustrated. 25е, 

THE LOCOMOTIVE, SIMPLY EXPLAINED. 
А first introduction to the study of the Locomo- 
tive Engine, thelr Design, Construction. and Erec- 
thon, With a short catechism. 26 Illustrations, 25е. 

ACETYLENE GAS, HOW TO MAKE AND USE 
rr. A preciienl handbook on the uses of Acetylene 

table apparatus for ita generation, hints on 
34 illustrations. Price, 25e, 

JOINT WIPING. Practical hints on, for begln- 
ners in plumbing, describing in detall the various 
operations and fully illustrating them from actual 
work. Price, 250, 

WOODWORK JOINTS. How to make and 
where to use them, Mortlae and tenon joints, lap 
joints, dovetnil joints, glue joints, scaring joints, 
elreular work, with 137 illustrations. Price, 35e, 

DIAGRAM OF THE CORLISS ENGINE. А 
large engraving giving full particulars. Explanation 
of figures. 13x13 in. Price, 256 

ELECTRICAL CIRCUITS AND DIAGRAMS. 
Illustrated and explained. New and original drav- 
1 comprising Alarms, Annunclators, Automobiles, 
Bella, Dynamos, Gos Lighting, Motors, Storage Bat- 
ten Bireet Eallways, Telephone, Telegraph, Wire- 
less "lelegraphy. By Norman Bcehnelder. Бе. 
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HOW TO INSTALL ELECTRIC BELLS, AWN: 
NUNCIATORS AND ALARMS, including Batteries, 
Wires and Wiring, Circuits, Bushes, Bells, Burglar 
Alarms, Fire Alarms, Thermostats, Annuneclatots, 
and the Locatlon and Remedying of Troubles, By 
Norman Schnelder. Price, 25c. 


MISCELLANEOUS 


ELEMENTARY FORGE PRACTICE. Er John 
Lord Bacon, Instructor in Forge Work, Lewis In- 
stitute, Chicago, 262 pages. Cloth. Price, $1.59. 
Contents: General description of forge and tools; 
welding, calculation of stock for bent shapes; up- 
setting, drawing out and bending; simple forged 
work; calculation of stock and making of general 
forging: steam hammer work; duplicate work; man- 
ufacture of iron and steel: tool-steel work: tool 
forging and tempering; miscellaneous work; tables, 

LOCOMOTIVE OPERATION. Br С. A. Hen. 
dersom [0 pages: Illustrations. Cloth. Price, 
$3.50. The object of thls work is to give а com- 
plete and systematic discussion of the theory and 
practice of locomotive operation with the resulta 
accomplished and the effect of the action upon the 
various parts, йв well as the amount of fuel and 
water needed to perform such needed work, rather 
than an exclusive treatise upon the mere manipula- 
tion of the machine. The order of contents Is: 
Inertia, steam action, resistance, slipping, braking, 
steam capacity, hauling capacity, water consump- 
tlon, fuel consumption. 


TEXT BOOK ON ROOFS. Ey Mansfield Merri- 
man. Part L Sixth edition rewritten and enlarged. 
$26 pages; illustrations. Cloth, Price, $2.50. The 
contents Include treatises on stresses in roof trusses, 
highway bridge trusses, rallrond bridge trusses, 
miscellaneous trusses, deflection and Internal work, 
historical and critical notes, 

WIRELESS TELEGRAPHY. By A. Frederick 
Collins. 600 pages; lllustratlona. Cloth. Price, 
$3, Describes the history, theory and practice of 
wireless telegraphy in a war to rouse the enthusl- 
asm of the layman, as well as the professional, А 
happy regard for detalla and minor polnts makes 
the whole а remarkably clear and Interesting ac- 
count of the Belenee,. 

MODERN ELECTRICITY. Br Henry and Нота. 
355 pages: 150 illustrations, Cloth Price, $1. 
Thoroughly accurate and scientific in Ив explana- 
tlon of X-rays, wireless telegraphy, radium, trans. 
mission and distribution, power stations, wiring, 
and written in ulain English. An essentially prac- 
tical handbook for students, apprentices and clec- 
trical engineers. 

ARITHMETIC SELF TAUGHT. Er m 
berg. 228 pages. Price, 55e, "Undoubtedly the best 
book published for studerts of arithmetic. Do not 
despair beenugse through neglect you have forgotten 
what you once knew about thls branch of math- 
ematica. This new method requires no teacher. 

YOUNG ENGINEER'S GUIDE. New edition re- 
vised and enlarged. 254 pages; illustrations, Price, 
#1. Covers the entire subject of čare, Management, 
operation, repairing, engineer's leéense and various 
polnts of equal importance, nnd is endorsed by lead- 
ing engineers in all parts of the cocntry. 

HOW TO RUN ENGINES AND BOILERS. Hy 
E. Р. Watson; illustrated. Price, $1. Written In 
plain language and well adapted for use as a tert- 
book br the engineer and boiler maker. 

MODERN COTTAGE ARCHITECTURE E 
M. Б, Adams. Large quarto: 79 paces: illustrated. 
Cloth Price, $4.50, Contains nn introductory es 
вау on cottnge building and notes on the subjects, 
instrated from works of well known architects. 

UNTECNICAL ADDRESS ON TECHNICAL 
SUBJECTS. By James Douglas. 90 pages. Cloth, 
Price, $1. Contents: The chnarneteristles ond con- 
ditions of the technical progress of the nineteenth 


century: the development of American mining and 
metallurgy and the equipments of a training school; 
wastes Їп mining and metallurgy. 
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useful and durable end ust the things you need every day. 
Dur handsome illustrated catalog deserit es over ИН novel 
and useful electrical 
Door-hella Electric Ваа, Electric Pocket Lig 
гыш Telephone and many others, Send for it to-day— 
its ire. 

THE "MAGIC" POCKET ELECTRIC LIGHT, shown in Пета 
Hon above, is tery krge fer physicians. farmers, plumbers, 
Tiers, Policemen, hers, hunters, travelers — in the home — in 
fact, етерде ar fright, sar dihi is wanted, (Vo Arar, 
mii agi wor chemicals, Operated by dry batteries, Dors ae! 
"Pe rife Ба Prices, ANE CE : id. 
Mire ri po der es, 76¢., fico and $1.52. postpaid 

ELECTRIO CLOCEBSH-—pow fhasdvejeri, Йамин, erm. 
ment, all styles nnd prices from £1.74 LITER 
EE ES and DYNAMOS in every style, size nnd price from 

cc. UT. 


ELECTRIC LOCOMOTIVES, frater and feeeyr, with tracks. 
switches, brid;es, etc. Ло defer plaything can be found for 
your child. From $3.25 up. 

LEARN TELEGRAPHY, Complete outfit. high erode telegraph 
key, sounder, battery, wire and complete instructions for learn- 
fag. Only fzo complete. 

A PRIVATE TELEPHONE, firoranired to ring and talk oa 
dittan of too fret, including soo fret Of tered, mores, paper, 
iT) саз Мете MIren ig andl instructions far installing, Only 
Tr, 

OUR NEW CATALOG iwstrates and deecrfhea eter poa other 
move! ашы] ле ү ееси е Р ranging in price from yc, 
tà We wan you fo see £t, Sent free on rexisest. SPRE fi uy. 

ENTS wate diye намер бр ceding onr pots, No 
esperient necessary. AP rive fodiny for Borülcnfarxr, 


$05 J. W.SCRIBNER СО. 
Niagara Street TONAWANDA, М. Y. 


articles, such as Carriage Lamps, 
LM 


| EZ | 
Cur Electrical Novelties are not toys—but are practical, 


Boe ge | FREE This valuable and [== 
nm | d imteresting 32pare Foa 
Jj! Book of Card Mules free with E 
ie every pack of Golf Playing Сагай 
E —asample pack of which we will E 

T. send vou for 25с and the name Ee 
Te. ofa dealer who don't keep tiem. | 


3 = 
= j 
- 
em i 


| 


Cards | 


| are now the choice in club and society circles. 
|| Best ever sold for anything like the price. 
| Made of fine. linen stock with high finish— 
handsome—stylish—with unusually good deal- 
| ing qualities. Last longer and look better 
than most higher priced cards, 
Send zse with name of your dealer (i£ he don't 
keep Golf Cards) and receive a sample 
pack with the 32- are book of card rules 
= hist, Euchre Poa er, F'inochle, Bezique, 
| Skat, ett, free, Write today. 
| AMERICAN PLAYING CARD 
| COMPANY 
F 316 Taylor Street, Kalamazoo, Mich. ` 


= = LER. | om Ex E ar O Epu = "aD жа ж: 


ORDER NOW AND GET WHAT YOU WANT 


And Save From 20 to 50 Per Cent 


| 
| 


Gent's Gold Filled Curb Links chain. 
12 inches long. Complete with bar, 
toggle and swivel; Price. . $2.25 

3.00 


242 1212 1 


i 


м 
ж? 


Ж 


yg 


г i d 

Gents Watch Charm, Gold Filled 
Mounting, Genuine Cut Stone. 
Price now... 1. ee ees » $1.00 
Holiday Price 1.50 


Remit by Р, О, Order, Express Order 
or Bank Dratt Payable to Our 
Order. 


JOHN ALLEN @ COMPA 


Gcld Filled Ladies’ Guard Chain, Solid 
Gold Polished and Chased Slide, 48 
inches long. Price. .... . $2.50 

3.50 


(Gold Filled Locket, Set with 1 Fine 
Brilliant hand cut Star. Price, $1.50 


see. 3.50 


Holiday Price. ... 


All Goods Sent Prepaid and Money 
Refunded if not Satisfied 


The С | ty J 1 | 
OAH PARE, ILL. 29° 


^ 


Please mention Popular Mechanics when writing Advertisers. 
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THE LATEST $2.25 EACH THE BEST 


Pocket Kai 


Most Useful Pocket Knife Combination. Mace in 
America by Skilled american Mechanics. Warranted 
Leather Pocket Book 4 1-2 in, Long by 3 1-4 in. Wide. 
Pocket Кане, File, Saw, Chisel, Screw Driver and 
Reamer. Ask your dealer, or will be mailed io you 
on receipt of $2.25. 


U. Ј. ULERY, « è è> § Warren St. N. Y. 


Our No, 40 Pench 


| Teach The Boys to Use Their Hands 


Every boy ought to have a little carpenter shop 
of his own. He can earn money dolng carpenter 
work for hia family and friends and have lota of 


Mr. Jose ih V. von udweorth, n: chanical 
expert with the Me Tgenthaler Linotype Com- 


| 

pany says : E 
' D owe my sdvancement and success im ER] 

ks 


omy profession to the 1. C. S. I believe т fun besides, 

ШЫ School will enable any ambitious man to gain Our Youth's Manual Training Hench is a whole 
En pel ancem ee € biter he we Meager carpenter shop in itself for a bright boy, It іа 
his educ atio r be when he enrolls. used in the best manual training schoola in the 

This 7 of is pod dw one of thousat nds whic country. 


Bench 444 ft. long, inches high, Minches wide—fitted with 
a 13-Inch g ta eal up maple бге 1% inn heus shock. isnt inch well 
for tools, ted with two vices. Back board nnd tos] rack as | 

dn н ы р Frame, glued up top, vices and tool 
6 of hard maple. 

Cur catalog gives complete information in re- 
gard to this and other manual training benches, 
and it shows a number of styles especlally dë- 
Hened for manual training school use. Write for 
а copy. 


GRAND RAPIDS HAND SCREW CO. 
146 5. Ionia Street | 
GRAND RAPIDS, = = - MICH, 


We “sinh jm show thet y vé cat help any ап bi ri- 
tious man, no matter what his он сш 
are, to gi ain a better postion and increase dis 
earnings 

lt YOU want to gan a better nos ition, 
write us toda y Maier ire ur tf ip occupatum yen 
wish to rise in, and we will | explain How vou 
саті bett er УСИТЕ self a without losa Отт tram 
your present wt тк ог paying more than jou 
сап айога. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX No. 872, SCRANTON, PA. 


TET 


E 
Р cm mm: 


[== po 


rye үа is made ORDER PATENTED IN UNITED STATES, CANADA, FRANCE, 
d Open GERMANY AND GREAT BRITAIN, PATENTS PENDING 
Hearth Forged НИР — 


Carbon Steel. Jaws 
will take 1-4 to 3-4 
Inch pipe. 


© Bolts before and 
after using the 
Hawkeye 


Ko, SH) Regular. 
No. 400 game as No. 200 only 
| Il місце Plated. 

| | sh ad fore.gn trate, Tur- 
PIPE WRENCH, THREAD CUTTERS. п.е with Withworth style 
Will Remove “Neverslip"™ and "Rowe" Сака. of thread if wanted. 


Every mechanic should own one. UNTIL JANUARY 1,1906, the wrench 


will be delivered to you, charges prepaid, FOR. 75 CENTS, by 


Any Wrench Un ë Spe Hawheye Wrench Co., Marshalltown, Ia. 


is here to-day. 


We open wide the gateway to 
advancement, placing at your 
command resources for self-improve- 
ment possessed by no other core- 
spondence school. 


THE AMERICAN 
SCHOOL OF 
CORRESPONDENCE 


is the only school able to offer mail 


instruction in engineering under the 
direction of the regular teachers of a 


resident ль er college—those 
= teach the as in the Armour 
Institute. of Technology. It is the 
only correspondence school whose 
instruction. counts toward entrance 
to resident engineering schools and 
colleges. Fill out and mail us now 
the following coupon. It may prove 
c turning point m your career— 
the turning from a Ше of obscure, 
Ш-раза drudgery to a life of achieve- 
ment, promotion and uninterrupted 
prospenty. 


im 


— — o 
LOUFÜUN-Cat out and mail to-day. 


‘Please send me TAM жире» and 
particulars about course in... КНМ T 


MN ERI cone ЛОН ee i RES 
af. Id МГЕ иии шт шиш шил шич п т Г ШР ШШЕ Шшгш ыы: ЕЕ илни 
City... ee ш чы ee eee ШШ CoD S Г. sy a tl qut 


Do not fail te scu lt costs you nothing 
at 


1a inpr ап Elo antop 


AMERICAN SCHOOL of CORRESPONDENCE 


ARMOUR someone OF TECHNOLOGY, 
CHICAGO, ILL., U. 8. А. 


1 кел T Ep aac рш 
ndi J u F 1 = E T ч 
Ж ч. jJ i} i L А 
=! md wo E ГР 


=r ppa an; М 
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30000 SPARKS PER MINUTE 


^w DUPLEX SPARK COIL 


by 


Eliminates your sparking troubles —Increases the power of your engine 
without decreasing the life of your batteries Saves your battery 
current —No sticking at the contact point—Ureatest range of adjust. 
ment —This is especially adapted to high speed one cylinder engines - 

All coils can be furnished in various cases and with pure iridium points. 


$4.00 TO $40.00 


WRITE AND LET US TELL YOU HOW WE DO. IT. 


Waukegan, IIL, Sept. 15th, 1905. 

Phillips Motor Works, 415 Tacoma Bldg., Chicago. | 

Gentlemen: — Y ou, no doubt, will be interested to learn that the lex Spark Coil you furnished me 
was placed in my Launch, which by accident was sunken in Lake Michigan for one week, and ucon 
raising the Launch to secure the Spark Coil, same was found intact, 
al the wooden case had been ated [rom same, 

‘This Coil, without being repaired, is now being used to operate 
a Stationary Engine. 


Yours very truly, 


ROBERT 5. HALL. 


PHILLIPS GASOLINE ENGINE AND 
MOTOR WORKS *'5 TACOMA BLDG.. 


Phillips ‘De Moin" 2-H. P. Air Cooled—Described In Free Catalogue No. 16 


Wivanco Tool Cabinet 


UR TOOL CABINETS are cquipped with all the tools 
() necded about the house, shop of farm, and the uat 
of auch an outfit will result In à sU bestanlal saving, 
as well as the great convenience of having the litte 
CE repalr jobs. done without hiring a carpenter, These cabinets 
ШЫЙ are substantially made of handsome pollahcd quartered 
Abe | сш, with brass trimmings, and have tWoekered cylinder 
IS jocks. The drawer contains a full assortment of screws, 
acrew-cycs, tacks and malls for any kind of work. Prices, 
according to assortment of tools, [rom 810 up. Catalogue of 
cabinets, work benches and lists of tools seni anywhere 
withour charge upon request. 


600-Page Catalogue FREE to Popular Mechanics Readers 


We have just issued a Big Catalogue of over 60 pages, illustrating and describing 20.000 articles for 
house, shop and farm. The prices quoted are as low as our 90 years in this business’ make possible—and no | 
house anywhere can beat them. Our location in New York makes shipping by express, freight or mall easier, | 
quicker, and cheaper than anywhere else. Our book соята na Tàc., but we gend it to you free if you live any- 
where except Chicago or New York City; bul we send our tool cabiner catalogue to anyone anywhere, 


Oldest Mail Order House in America. 


WHITE, VAN GLAHN @ CO., No. 30 Chatham Sq., New York City 


Please mention Popular Mechanics when writing Advertisers. 
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41.4 a year 


A SEA OF FIRE 


Great Conflagration Covers Four Square Miles and Consumes 2,250,000 
Barrels of Oil--Workmen’s Families Flee in Terror-- 
Lives Lost, Homes Destroyed 


M гта аР ИА | | 
1. L. Allen, tot. Шыла, Teris 


The Conflagration at Its Height 


A sen of fire that surged its burning 
waves over its brim and swept into that 
awful holocaust the bodies of men and 
beasts at the lowly dwelling places of 
many workmen wrought fearful havoc at 
Humble, Texas, a new oil fleld 16 miles 
from Houston, recently. The disaster oe- 
curred. at four o'clock on a Sunday after- 
noon, a time when people were resting quiet- 
Iv in their homes. А bolt of Ilghtning struck 
an earthen ой reservoir and set fire to the 
oil it contained. 


Two hundred men and 75 mules were put 
(o work at throwing up an earthen embank. 
ment to keep the fire within bounds, when 
suddenly ihe oil boiled over and the fire 
spread to other tanks. Fifty mules were 
burned to death and that some men per- 
ished is certain. The people at the ofl field 
abode in tents and these frail structures 
were ready prey for the flames. Moen, 
women апа children, half clad, fled in 
terror. 

At its height the fire covered an area of 
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four square miles and in all 2,250,000 bar- 
rois of oil were consumed. Placing the 
value at 25 cents per barrel, the total loss 


www.VintageMagazinesOn-DVD.com 


POPULAR MECHANICS 


in oll alone was $562,500. It required sev- 
eral days’ work to get the fire under control. 
The fight was earried on amid great danger. 


on 
The О Tanks Before the Fire 


AIR SHIP IN CHICAGO, 


Knabenshue and his nir shin have come 
und gone. The demonstration was -disap- 
pointing, for the flights were few and not 
neirly as successful as at New York or 
Columbus. The reuson given was that the 
sir currents from the lake made operations 
dangerous, and as the navigator refused to 
zo up when the wind exceeded 12 miles an 
hour, which It did nearly every day for two 
weeks, few opportunities were afforded, 
Several short flights were successful во far 
as returning and landing within a few feet 
of starting point, and one flight of ry miles 
nnd: return was made, 

The alr ship consists of a 62-ft. gas bag 
with a capacity of 7,000 cu. ft. of gas, and 
weighing 65 lbs. From the bag is suspended 
a bamboo framework 38 ft. long which, 
with the 10-hp. gasoline engine weighs 200 
lbs. The "propeller" is two-bladed, 16 ft. 
in diameter ond pulls the ship along, being 
placed in front. The própeller revolves at 
180 т. p. m., beling geared down from an en- 
clue speed of 2,160 r. p. m. When the engine 
stops during «a flight the operator makes no 
effort to start ft, but descends, 

That we are a long way from any com- 
mercial travel] In air ships is clearly Indi- 
eated in Mr, Knabenshue's statement: 

"T do not belleve that air ships will ever 
be made practicable for aerial navigation 
for the public. I consider that out of the 
question. They are of service in time of 


de L. Апта, abet, Шыл. Тш. 


P = 


war, where one can sail over the enemy's 
camp and return and report his ноп 
and strength.” 
a | 
TELEPHONE BEATS CYCLONE-- 
SAVES LIVES | 
aaa ар 7 
That the telephone is responsible for the 
saving of the lives of nn entire family near 
Clyde Minn., is an undisputed fact. It was 
at the farm of Frank Н. Sanders, where he 
and his wife and six weeks old baby, his 
mother and his father-in-law were . seated 


“at the supper table, says the American Tele- 
„ропе Journal. 


Ther knew that a storm was approaching, 
but thought it would amount to nothing 
more than the average summer thunder 
storm. Suddenly the telephone rang long 
and loudly, and Mr. Sanders answered. The 
enl was from his neighbor, A. MeConchie, 
who told him that a funnel-shaped cloud had 
formed over toward the south and was then 
driving directly for the Sanders place. Mr. 
Sardera called the family, and picking up 
the baby he dashed out of the house, fol- 
lowed by the others, They sought refuge in 
а clump of willows a few rods away. Hard- 
ly had they reached the trees, where they 
held on for life, when the cyclone struck the 
house and In a minute the large brick struc- 
ture was In ruins. 

No member of the family was injured be. 
yond a few brulses from flying debris. 


INTERURBAN AUTO ык E 


The Motor Car Enters the Field Against the Trolley Car--First Line is 22 Miles Long 
in Ohio--Results Encouraging thus Far. 


An interurban auto line is now in opera- 
tion in Olio, a state already a network of 
interurban trolley lines. To what extent 
the new system may affect further construc- 
tion of electric lines remains to be seen. 
Euch undertakings seem particularly well 
adapted for use on exclusively summer lines, 
such as connecting lakes with railroad sta- 
tions, The saving over the cost of track 
coustruction and power houses is very great, 
and the motor buses cost' ro more, апа 118- 
ually less than electric ears. 


The line referred to connects MUS 
O., with Jamestown, 22 miles distant; pass- 
Ing through two other towns on-the route, 
with а combined city population of 42,500 
people, The roads are fairly good, but the 
motor line offers to pay $100 per mile per 


year toward the maintenance nnd improve- 
ment of the ronds, if the local а ithorities .- 


will do the same, Two cars are already in 
service (with one in reserve), making the 
run of 22 miles in 1 hr. 45 min. А rate of 


гах -- 
--—— CY UE Po ШТ 


The Route 


215 cents per mile i$ charged, or 50 cents 
for the through trip. The Motor Age says. 
"From Present runninz the cost of operation 
enn be fairly well ealeulated, In a round 
trip of 44 miles 444 to 5 gallons of gasoline 
are consumed and 215 pints of lubricating 
oil The former costs 1015 cents per gallon 
and the Jatter 50 cents per gallon, making 
the expense for each round trip 57 cents. 
The operator is paid 25 cents an hour and 
as 2 hours are required for the round trip 


an extra $1 must be added, making the act- 
lal operating expenses for a round trip for 
each machine, $1.67. Four and a half such 
tripa are made each day, 80 that the daily 
expense is $7.61, and the. yearly cost 


Опе of the Vehicles 


amounts to $2,253. _ The company is allow- 
ing 2 cents per car ‘mile for repair and de- 


| preciation. The two machines make together 


220 miles each day or 66,000 miles per year, 
300. days, so that the yearly repair allow- 
ance amounts to $1,320, which, taken with 
the annual fuel bill, gives a grand total of 
$3.572 

“The three machines cost $6,600, an ex. 
tra sum of $1,000 was spent in fixing up 
n zuraze nnd repair shop, and $1,000 was 
spent on highway repnir. On this invest- 
ment 5 per cent interest must be placed, 
Which adds $4320 to the total of $3,513 al- 
ready reached, making in all $4,002 expenses 
for the first yenr. 

“Where are the receipts to cover this eX- 
penditure to come from and what will the 
company have ав n revenue at the end of 
the year? Supposing that only one passen- 
sor was carried throughout the entire year, 
the receipts therefrom, at 215 cents per mile, 
would be 245 cents taken 66,000 times which 
gives $1,650. Two passengers carried all of 
the time would be an annval revenue of $3,- 
300 and four passengers would yield yearly 
receipts of $6,600. Take from this sum the 
operating expenses, $4,003, and there re- 
mairs $1,597 ns n dividend on the $20,000 
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paid-up stock, А 5 per cent dividend on the 
$20,000 stock would only amount to $1,000, 
so there remains a margin of $597 for some 
things that are sure to lighten the coffers 
of the concern." 

The сате will accommodate 14 passengers 
each; an 18-hp. gasoline engine furnishes 
power for an average speed of 15 miles an 
hour. Arrangements are being made to ex- 
tend the service 35 miles to Marysville. The 
experience of this line will be watched with 
creat interest. 
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THE GAS ENGINEER 


In his annual address to the Pacific Coast 
Gas Association its president refers to the 
promising future to young men in gas engi- 
neering. While the title is at present п self- 
conferred one, the near future will recognize 
It as distinctively as electrical engineering. 
A course in mechanical engineering is essen- 
tin] as a foundation, 

Of the future of the gas engine he said: 
"Ihe great future universal success of the 


Turns out Pies Ready for the Market 


MACHINE MAKES 300 PIES AN 
HOUR 


Three hundred pies every hour is what 
the new pie machine is doing. For people 
with whom pies do not agree, this is some- 
thing fearful to contemplate; but to the 
small boy the announcement is next to a 
eirema or the millennium. The dough is 
mixed In a special machine and fed into the 
ple machine which cuts out both top and 
bottom crusts, lifts the plates, drops the fill- 
Ing into place, lays the covers, trims and 
finishes the pie ready to be placed in the 
oven. Only three attendants are required, 
and the machine will operate as long as the 
proprietor furnishes the dough. The filling 
la prepared separately and poured into a 
large receptacle which lets down just the 
right amount as each pie form passes along. 


gus engine is dependent on some form of 
cheap, though effective, power gas, all kinds 
of which are now being experimented with, 
and all forms of fuels are being tested, in- 
cluding coals, coke, charcoal, petroleum, oils, 
hydro-carbon residues, volatile hydro-car- 
bons, wood, peat, hay, straw, leaves, rushes, 
reeds, moss, sawdust, shavings and dried 
sewage, АП kinds of combustibles are eco- 
nomieally usable in one manner or another, 
and the time is probably not far distant 
when an enormous amount of our power 
will he derived through the medium of the 
gas engine from fuels we now allow to go 
to waste." 


As an experiment, 5,000 boxes of choicest 
peaches were put in cold storage in Callfor- 
nia. It is hoped to market them at Christ- 
mas. 
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GASOLINE-ELECTRIC “BUS FOR NEW YORK 


Unusual Combination of Powers in the Test Vehicles 


An electric street car without any trolley 
or track, and running on pneumatic tires, 
is a brief description of the gasoline-elec- 
trie motor car, the first of its kind to be 
operated in a шге city in America, It is 
unlikely that the neweomer will seriously 
compete with street cars, although the body 
has been built at one of the largest street 
enr plants in this country, and the electri- 
eal machinery by one of the large builders 
of street car motors. The car or "bus is on 
trial and making regular trips on Fifth ave- 
nue between Washington Square and &8th 
street. Passengers are carried at a fare of 
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power producer, a vertical 4-cylimder gaso- 
line engine of 40 b. p. direct connected to 
nn electric generator of 45 b. p.a Two elec- 
tric motors are placed beneath the сат, con- 
venient to the rear wheels, and driving 
them by means of n sprocket chain. Twenty 
cella of storage battery, which must be 
charged once daily, are also carried beneath 
the ear and supply current to start the cen- 
erator, which in starting sets the gasoline 
engine at work. The generator does not re- 
store any power to the batteries. This Is 
a change from previous operations In which 
the gas engine has run continuously, and 


“An Electric Street Car Without Trolley or Track" 


10 cents each, and with a saving over the 
horse-drawn buses of т minutes, 

The ear has no upper deck and deserves 
no special description, Entrance is entirely 
by one side at the rear, ind a narrow aisle 
divides the two rows of cross seats, accom- 
modatin;gz two passengers each, or 28 in all. 

The power, however, is an interesting 
combination of su пн engine, an electric 
renerator and motors, with storage batter- 
les ns auxiliary power to start and for light- 
ing. The power combination is not alto- 
поет new /in principle, having been em- 
ployed more than 10 years ago, by Wm. 
Patton, of Chicago, as power for cars on 
track, at a time when gas engines were 
much less efficient than now. 

Beneath the drivers seat is the prime 


"i 


was supposed to contribute to the battery 
any surplus electrical power generated, such 
as while going down hill when more power 
is produced than used. The batteries also 
furnish the light, both for interior, hend- 
lights and rear signal lamps. No standing 
passengers are Allowed. 

Should the experlment prove а mechan- 
ical nnd financial success, it Is the Intention 
to entirely repince the Fifth avenue stages 
with the new cars. 


E a a 


On January 1 of this year there were 
537,105 miles of railroad in the world, of 
which 270,386 nre in America: 187,776 in 
Europe: 46,592 In Asin: 15,649 in Africa nnd 
10.702 in Australasia. 
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FILTERED BREATH FOR MINERS 


Filtering the exhaled breath, go that a 
little store of oxygen may be used again 
and again as the medium for expelling from 
the lungs the carbon dioxide and vapor 
of water produced there, is the means by 


How the Apparatus is Worn 


Which, in the future, rescue parties will be 
enabled to carry on thelr work for an hour 
at a Ише in the deadly atmosphere of mines 
where exploslons huve occurred, 

The ingenious device by which this Is fe- 
complished is the invention of two sclentists 
of the Polytechnical University of Vienna. 
The apparatus comprises three boxes con- 
taining the sume amount of sodlum.potas- 
sium peroxide supported in à frame provided 
with a hose, a mouthpiece and a bag in 
the form of a jacket. The boxes nre in- 
closed In an insulated covering of braided 
pasteboard. 

To use, the boxes are placed In the frame 
so thnt the sheet lead plates with which 
they are sealed come in contact with per- 
forated crowns of the frame. The hose- 
connecting joint is placed upward and the 
bag-connecting joint downward. The jacket 
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is put on the body and the supporting frame 
hung about the neck and locked in position 
by means of a leather waistband. All the 
joints are screwed tight. The bag is then 
filled with 8 qt. of oxygen, either by means 
of an oxygen producer and filling tube pro- 
vided with the apparatus, or by pumping 
it in from a supply. The mouthpiece is 
then inserted between the lips and teeth 
and a nose climp is adjusted. 

The sodium-potassium peroxide, assisted 
by the filters, absorbs the carbon dioxide 
nnd vapor of water from the exhaled breath, 
Breathing tukes place simultaneously through 
two boxes and the third may be switched 
on when these are exhausted, which 18 made 
known by a high resistance offered to 
breathing. With this apparatus, a man can 
breathe for a period of $0 minutes, allowing 
60 minutes for work and 30 minutes for 
retreat from the locality, 

Ihe apparatus may be cleansed and re- 
charged, nnd may be kept in reserve for 
emergencles for Years with only an осса- 
sional! inspection. 

— m 


RATTLESNÁKE STOPS AN AUTO 


Two enthusiastic antomobilists who are 
crossing the continent relate in the Auto- 
mobile, their experiences in crossing the 
plains, In some districts the rattlers were 
во numerous that sleeping on the ground was 
impossible. On one occasion they ran into 
a mass of rattlers sleeping in the sun, sev- 
eral of whom were thrown into the air. One 


Snake Stopped this Auto 


fell on the canvas covering of the tonnenu, 
but fortunately slid off without doing any 
harm. One of the wheels was less fortu- 
nate, for a big fellow fanged the tire ond In 
a short time it went flat. The car is mak- 
Ing a transcontinental trip, New York to 
Бап Francisco, 
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BIG STREAMS TO FIGHT FIRES 


For a full half eentury there had been 
practically no change in the manner of 
handling fire streams. Then a man with a 
mechanical turn of mind studied the sub- 
ject and produced a devlee which las made 
it possible to hurl a stream of water 215 in. 
in diameter at the nozzle, а distance of 400 
ft. And what is much more remarkable a 
little girl 10 years of age can direct the 
stream Without assistance from mnyone. 

If “a little knowledge is a dangerous 
thing," even more so is n small stream of 
water on a big fire. Under proper condi 
tlons the water, instead of putting out the 
fire, only serves to make it burn more 
fiercely, ‘At 212 degrees the water Is eon 
verted into steam, and nt 1,470 degrees the 
steam is converted into its natural gases, 
oxygen and hydrogen. Hydrogen is consid- 
ered, when burned separately, the hottest 
of all known gases, and when mixed with 
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Two Ways of Fighting a Fire 
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Recent Invention Enables Firemen to Throw 2 1-2-inch 


Stream Over 300 Feet 
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"А Child Can Direct the Stream" 


threesevenihs of its volume of air, explodes, 
amd in its incandeseent state burns at such 
ап intense beat as to melt almost any known 
substunee; wrought iron melts at 2,900 de- 
grees, a temperüture often reached in fires, 

"ome years ago larger streams than had 
previously been possible were secured by 
the use of siamese couplings, in which two 
or more small streams from engines or hy- 
drints were brought tozether in the coup- 
ling and emerged from the farther end In 
п large, powerful stream.  Standpipes are 
operated on this plan, and with two or more 
powerful fire engines to furnish the water 
will pour a small rlver into an eizhth story. 
But only the larger cities ean afford stand- 
pipe outfits. 

Even where the siamese is in use the 
handling of the ble stream is something 
enlling for strength and nerve, The ehlef 
reason heretofore why large streams have 
not been used has been the difficulty and 
danger of controlling them at the nozzle, 
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The recoil, or pull back, of all nozzle pipes 
is in exact proportion to the size of dis- 
charge. A 1-in, nozzle under a pressure of 
100 lb. requires the best efforts of two 
strong men in directing. Increase the size 


Nozzle a Child Can Control 


to 114 in. and it requires the third man: to 
14 In. and it calls for the fourth man. Ая 
the space at the pipe is limited only about 
three men can work to advantage, and this 
is why all fire companies practically stop 
with 1 and l'ü-in. streams, the same sizes 
that were formerly used on hand engines. 

The latest Improvement—it might almost 
be called a discovery—is in the construction 
of a nozzle which can be adjusted from the 
smallest stream to one of 3 in. without 
shutting down, aml which, instenil of re- 
quiring several strong men to control, al- 
most stands alone, So easy is it to control 
а child can, with perfect safety, direct the 
great deluge of water which would knock 
я man down 100 ft. distant. Horizontal 
streams have been thown a distance of 350 
ft and vertical streams repentedly to a 
helzht of 204 ft. 

ЕЕС 


WATER COMPRESSES AIR 


Wind and water are so frequently; mert- 
tioned in connection with mining stocks, 
that it is interesting to find one- instance 
where the use of these two great forces In 
nature nre an actual asset. АКОШ mining 
company in British Columbia uses com. 


Wüater-Wheel Air Compressor 


pressed air for hoisting and drilling, and 
the compression is secured by meüns of a 
water wheel The wheel develops 90 h. p. 
under a hend of 170 ft. 
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VARIABLE EXHAUST FOR LOCO- 


MOTIVES 


This device Is intended to lessen the tre- 
mendous draft in a locomotive without in- 
terfering with its steaming qualities, and is 
known as the Wheaton variable exhaust. 
At certain times aml under certain eonili- 
tions the exhaust escapes through a senar- 
ate pipe ontside the stack, with sufficient 
force to maintain the necessary fire to steam 
properly. The illustration shows the nt- 
tachment on à Chicago Great Western en- 
zine. Locomotive Engineering вате: “The 
apparatus acts with the action of the re- 
verse lever and the pressure of the exhaust 
in the stack ia directly dependent upon the 
relative position of the reverse lever upon 


Engine Showing the Variable Exhaust 


the quadrant. If the reverse lever is at the 
end of the quadrant the sepurate exhaust 
Is nt its greatest opening, and this opening 
is gradually reduced as the lever is hooked 
up to running position. At this point the 
Valve 1s closed.” 
| sa 
TURBINE BATTLESHIP FOR BRIT- 
ISH NAVY 

The British navy is to have an 18,000-ton 
turbine battleship, the first of Its Kind to 
be built, The vessel will have four sets 
of turbines mounted on four shafts and 
operating ahead turbines, Each shaft will 
be equipped with ahead turbines for high 
nnd low pressures and with astern turbines, 
also. Water-tube bollers wil] be used and 
the ship is designed for a speed of 21 knots. 
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A SAWDUST HILL 


Old Mother Natures rock-ribbed emi- 
nenees hnve a promising rival in a huge 
pile of sawdust that has been accumulating 
for several years at Cheboygan, Wis. The 
hill covers 14 acres of ground, is 1,080 ft. 
long, 875 ft. wide, ranges from 20 to 50 ft. 
in height, and is composed almost entirely 
of white and Norway pine sawdust. 

The mill that produced this enormous 
amount of sawdust was run by water power 
and so had no way of disposing of the 
waste, says Wood Craft. The village pro- 
hibited the company burning it on aecount 
of the smoke, and they were not permitted 
to dump it into the river. The sawdust is 
rotting n ittie at the bottom. Chemists 
have examined it at times with a view to 
extracting its chemicals (its only value), 
but nothing has been done in this regard. 

ee —. 


RUBBER TIRE PROTECTOR 


The protector is made of rubber with a 
corrugated trend 7 in. thick; on each 
side nre 10 ears, projecting toward the 
center of the wheel, and to each ear is rit- 
eted a metal hook. A steel cable passes 
around and engages with each hook, and 
the two ends are joined by a turnbuckle, 


Tire Protector 


the tightening of which draws the protector 
down on the tire as closely as шау be nec- 
essary The cable is М in. in diam- 
eter. The device is put in place when the 
tire Is deflated, and after inflating the tire, 
the protector is pulled down with the turn- 
buckles. 
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SIXTEEN THOUSAND HORSEPOWER 
FEED WATER HEATER 


One of the largest feed water heaters 
ever built was recently installed in a Phila- 
delphia power house, The heater is 90 in, 
in diameter and 15 ft. long overall All its 
workinz parts and the bottom are made of 
east iron, and as this material is found to 


| Comte The Beppe Mig. Со. 
Mammoth Feed Water Heater 


he less corrosive in certain waters than 
steel plate, it is used in all parts coming in 
contaet with the water. To save weight 
the shell above the water line is made of 
steel plate. The lime-catching surface in 
the henter is 2,010 sq. ft, the pans being 
multiple trough-shaped pattern; by the use 
of this form of puns the water is made 
to flow over the sides and through the slots 
nnd to follow along the underside of the 
pans in a thin film so that the steam comes 
in direct contact with it, even when the 
pans are coated with lime or other solida. 
(nving to the large amount of lime-eatch- 
ing surface and the settling chambers pro- 
vided һу the troughs, no filter is required. 

A large oil eliminator is provided at the 
rear eil of the heater and the feed water 
is regulated by means of a float in an out. 
slide box. 

The front hend of the henter is removed 
and swings to one side by means of n crane 
provided for the purpose, opening up the 
entire end of the heater so that the pans 
may be removed for clenning, and as lime 
and other solids form only on the pans, this 
work may be done entirely on the outside. 
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BATTLESHIP «NEW HAMPSHIRE” 


The new United States battleship “New 


Hampshire,” now in course of construction, 


Will be of 16,000 tons displacement and 
equipped with the heaviest armor and most 
powerful armament for a vessel of her 
class. Her dimensions are: Length on load 
waterline, 450 ft.; extreme breadth at load 
waterline, 76 ft. 10 in.; mean draught to 
bottom of keel, 24 ft. 6 in. Sbe will be of 


16,500 horsepower, and her trial speed is 
Placed at 18 knots. She will carry a com- 
plement of 860 officers, seamen and marines, 

The fighting equipment of the vessel will 
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separate water-tight ‘compartments. Steam 
will be supplied by twelve water-tube boll- 
ers nt a working pressure of 265 lb. They 
will have not less than 1,100 sq. ft. of grate 
surface, and not less than 46,750 sq. ft. of 
heating surface. The three smoke stacks 
will be each 100 ft. high above the base 
line, 

The vessel will have an evaporating plant 
capable of turning out 16,500 zal. of fresh 
water daily, and distilling apparatus capa. 
ble of condensing 16,500 gal. daily, There 
wil also Le a dense-air refrigerating plant 
and nn electric-generating plant. An eler- 
tric dish-washing machine, an electric 


U. 5. Battleship * New Hampshire" 


comprise: Four 12-in. breech-loading rines 
eight 8-in. and twelve 7-in.: twenty 3-in. 
14-pounder rapid fire guns, twelve 3-pouniler 
semi-automatic guns, four 1-pounder &emi- 
automatic guns, two 3-in. fleld pleces, two 
machine guns and two automatie guns, She 
wil also carry four submerged torpedo 
tubes for the discharge of the largest and 
latest type of 21-in. automobile torpedoes. 
The hull protection will consist of a com- 
plete belt of waterline armor, 9 ft. 3 іп, 
wide, having n uniform.maximum thicknsss 
throughout а range of 7285 ft. amidships, 
gradually tapering thence to 4 in. at the 
bow and ihe stern. 

The ship wil be driven by twin serewa, 
actuated by irlpleexpans:on engines of the 
four-cylinder type, capable of developing 
16,500 indicated horsepower when making 
120 revolutions a minute under an impulse 
of steam at a pressure of 250 Ib. to the 
equare inch. The engines will be placed in 


dough-knending machine, n steam bakery 
and a steam laundry will be among the 
modern features. Wireless apparatus will 
be provided, also. The hygienic facilities 
throughout will be of the best. The cost of 
the battleship will be $4,400,000. 


MINERALS IN THE PHILIPPINES 


The Philippines are rich in preclous met- 
als. А report just issued by the Department 
of the Interior tells of gold, silver, copper, 
platinum, iron, eoa] an] petroleum, Stamp 
mills and cyanide plants have been erected 
by enterprising Americana, and other im- 
provements are under Way. 

— w 

Cement and concrete are poor conductors 
of electricity. Even when re-inforced with 
stee] it Ie believed to be ns immune from 
lightning as ordinary buildings. 
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MODERN MANUFACTURE OF VENEERS 


Rich Effects Obtained--Scarcely a Square Inch of Waste--Methods of Cutting and 
Drying«-Used for Fine Work 


Veneer is no longer a term of deception, 
for to-day the finest doors, pianos, furni- 
ture, floors and sleeping cars are veneered, 
The province of the veneer machine is to 
make а single log of mahogany, for in. 
since, cover ns much space as otherwise 
twenty lors wonld be required to do. The 
work of converting the solid log into a long 
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Veneers are manufactured in two wars. 
by sawing and by cutting with г knives, 
Swed veneers nre so expensive, however, 
that the demand for them is small. Nearly 
the thiekness of ihe veneer is Jost in saw- 
kerf and, on an average a3 siw can make 


only five cuts hefore. refillog is necessary, 
requiring 


an operation two and one-half 


Vencer Cutter With Stay-Log Attachment for Cutting Fine Veneers 


strip no thicker than pasteboard, and which 
ean be rolled up like carpet, is an interest. 
ing ore. 


The process by which huge logs or 
“flitches,” ranging in value ир “to $5,000 


apiece, are reduced to thin sheets sufficient 
to constitute thousands of square feet of 
surfacing, with Багу a square inch of 
waste, Is of unique importanees in this age, 
The time has passed avhem man muy reap 
the forests with a wanton/hand. His im- 
providence has brought upon him its pen- 
alty—enforeed economys-which is alike his 
recompense, affording him, in forestry, a 
healthful science for his brain and a whole- 
Some labor for his: body; 


hours, Where the wood is very gritty only 
one cut can be made before refling the 
enw.  Flitehes often remnunin on the saw 
three weeks before all sawn up. The only 
advantage of the sawed veneer is that 
longer stock can be used in the sawing ma- 
chine than in the slicing machine. 

It is the Knife-cut veneer, however, that 
has brought the industry to its present enor- 
mous proportions, This method of manu- 
facture is so practical ond so economical 
that the demand for the product is greatly 
in excess of the supply. Furniture manu. 
facturers use millions of feet of fine ve. 
neers every month; car builders use faney 
veneers for ceiling and finishing: banks, 


Veneer Cutting Knife 
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offices, hotels, stores, churches, publie bulld- 
ings and homes use this finish, and beside 
these finer uses there are the basket, box 
nnd fruit package business and the veneer 
barrel manufacture, all large consumers. 
A single veneer cutting machine of one 
шаке on the market will eut the material 
for 100,006 barrel staves in ten hours, and 
still the demand exceeds the supply. Any 
kind of lumber will make good cut veneers, 
even crooked logs not worth sawing, and 
all our native timbers can be worked In any 
thickness up to the practical limit of about 


l& in. 


The Loz Trolley 


In preparing a loz or filtch for cutting, it 
is first sawed up in lengths suitable for the 
machine to handle, its surfaces freed of 
bark, aud it is them, either steamed or 
boiled in a vat. Logs enn be ent cold, but 
better results; nre. obtained by beating, 
which solleis the wood, renders it flexible, 
drives ont the sap so that less time is re. 
quired for drying, and overcomes апу cis. 
position to eheck or split. Boiling is pref- 
erable to steaming, as the heating 18 evener 
throughout and the logs remain in cutting 
condition for several hours, whereas after 
steaming./they must be cut immediately, for, 
once cool, they become brash and hard and 
enn never be put in good entting condition 
again. From the boiling vat the log is 
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Wringer for Soft Wood Veneers 


carried to the veneer cutter by a log trolley, 
consisting of an I-benm track provided 
with a carriage and s chain band hoist for 
ralsing nud lowering «the log. 

The rotary cutting machine has an 
A-friutie, giving it n broad floor base; the 
log is beld in the machine by dogging spin- 
dies, operated either Лу hand or power. 
The knife is attached to a hend block and 
is firmly clamped between heavy castings, 
Which cover both its sides up to the neces- 
sary clearance from log and stock. Tts 
pite cam be changed instantly to suit the 
wond being cut by merely shifting а lever. 
This isovery important, as timber varies In 
Ия eharaeteristies ns to grain, structure, 
hardiess, density, ete., so that no rule can 
be made for setting the Knife. Practical 
machines up to 10 ft iu length are bullt 
along these lines. 

Veneers cut from figured woods, such ag 
malioginy, walnut, ash, curly birch, cedar 
and quartered oak bring the highest prices, 
For cutting these fine woods the machine 
is furnished with a stay-log device, con- 
sisting of an arm or offset chuck for ench 
spindle counectol by a heavy cast iron bar 
ineapahle of spring under ony knife pres- 
sure, with *4-in. holes, drilled in its face at 
intervals of every 3 in, to which the fitch 
is securely bolted by special lag screws, 
Suppose quartered oak is to be eut. The 


Veneer Clipper 
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log is first sawed into quarters and then a 
small piece is cut from each outer corner 
of each quarter to accommodate the chucks 
of the stay-loz attachment. Then along the 
side of the fitch бе-1п. holes to correspond 
swith the holes in the stay-log are bored. 
The flitch is then bolted to the stay-log and 
the machine is ready to set in motion. Each 
revolution brings the face of the fliteh 1n 
contact with the nue, cutting any desired 
thickness aud producing the proper quar. 
tered effect. Any length of knife up to 120 
in. may be used in such a machine, while 
the weicht of these machines ranges from 
20,000 to 52,000 10, 

The veneer comes from the veneer ma- 
chine in continuous sheets, and its quality 
und purpose determine its future treatment. 
Usually it is divided into widths by one 
of the seversl types of veneer clippers. 
From the clipping machine the neat piles of 
material are conveyed to the drier. For 
soft wood veneers, usually a mechanical 
wringer is proviued which extracts from 25 
to 50 per cent of molsture from the stock, 
reducing the cost of drying. 


The modern drying machine consists of a 
series of iron rollers ineased In an iron box 
of the length and poreadth required for the 
stock, The iron rolls are geare to and 
driven by a shaft running the full length 
of the box. The shaft is driven by-an in- 
dependent engine, A hot-blast fan driven 
by an engine is used in connection. » The 
veneer is fed In at one end of the drier by 
п boy and comes out at the other dry, flat, 
free of checks, wrinkles or splits and with 
its surface partially polished, and is then 
ready to ship. The drier con be instantly 
adjusted to dry any kind or/thickness of 
veneer and two bors ean handle it. Poplar 
veneers 1.30 in. thick ean be dried perfectly 
in 15 minutes, 

With this perfected process of manufac- 
ture and the growing scarcity of lumber, 
the vencer industry is becoming so profit. 
able that many sawmill owners oll over the 
country йге mldiug a veneer cutting de- 
partinent. rentizing that, while there will 
niways be the natural demand for sawed 
lumber, the uses for thin lumber are daily 
increasing. 


cu e 
MBA EP Y 
U ащ 


aem iaa 


The Drying Machine 
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ТО KEEP SHEEP IN A FIELD 


Here's a Kink for the : farmer whose sleep 
persist in jumping fences, Dr. Matthews, 
of Blue Mound, IIL, was annoyed in this 
way and had tried several means of prec- 
venting it, all without sueeess. 

One day he noted that ench sheep would 
walk up to the fence, step backwards a few 
steps, then лке a run for the fence and 
jump over it. The doctor sharpened one 
end of a stick 3 ft. lonz and lashed it by 
the other end to the underside of the sheep's 
tail, then turned the anima] loose. 

The sheep-wnlked toward the fence as 
usnal, measuring Atis height with creat pre- 
cision, but svhen it backed off for the spring 
the sharp end/of the stick was pushed into 
the ground and the discomfited sheep turned 
in s line parallel with the fence nnd with 
n Shake of the head and a little snort gnve 
up the performance of the fent. In this 
way all the sheep were broken.—Contributed 
by John Trainer, Girard, ШІ, 


= = —M——————M——— JFL. Lee 
O OO O 


HOW BINDER TWINE HAPPENED 

The first reaping machines brought out by 
McCormick bound the sheaves with fine 
wire, a method both neat anid economical, 
but one that was followed by disastrous re- 
sults. Flour mill after flour mill was de- 
strovred by fire and investigation showed 
that bits of broken wire getting Into the 
mill-stones with the wheat was the cause, 
This difficulty was overcome by a Yankee 
who proposed drawing the wire from the 
Wheat by means of a magnet, 

A little Inter horses and cattle all over 
the country died from a strange disease, 
which post-mortem examinations revealed 
was caused by swallowing wire with their 
fodder. The magnet would not work in 
this case and so Jolin Good, a rope worker, 
produced a loosely-spun yarn made of 
coarse fiber as п substitute for the wire 
binding. $12,000,000 worth of binder twine 
is made and sold in this country in a single 
year. 
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DISCOVERS SECRET OF NORTH POLE 


Simple, Economical, Mechanical Process Freezes 60? Below Zero--Expected to Revolu- 
tionize Cold Storage and Ice Manufacture--Produces the Dry, Cold Air Found 
in High Altitudes--Remarkable Curative Powers for Tuberculosis 
and all Fevers == Can be Piped Into Houses Like Gas 


It was a sultry day in August in a South- 
ern city: men were dropping in the streets 
by scores, overcome by the terrible heat. 
The clang of gongs was incessant, as the 
never-ending stream of ambulances sought 
the entrance of a great building. Patient 
after patient went in on stretchers through 
the swinging doors. If you shoull follow 
one of these senseless, dving bodies you 
would see it laid out on a wheeled stretcher, 
amd rapidly pushed onto an elevator, which 
quickly reaches the upper floor. In another 
instant the patient is rolling along a hallway, 
passing through several tight fitting doors 
which automatically open and close, 

You enter a small room without openings, 
вате for the door and a ventilator. The 
walls, ceiling and floor are of spotless white 
tile. The only objects you notice are an 
enormous thermometer, the cluster of incat- 
descent lamps in the ceiling, and a small 
table on which stand a few partly Oled 
bottles. 

Outside, on the street, 30 seconds before 
you were In a suffocating atmosphere with 
the mercury marking 105 in the shade, Here 
the air Is like that on n snow chad mountalu 
peak, cool, clear, absolutely dry, amd fairly 
sparkling with vitality. You glance nt the 
big thermometer, and look a second time 
before vou realize its red columns really 
stands at 50°, You return to the patient. 
The nurses already have him in hand, his 
elothes are stripped off, und there he lies, 
an inert, unconscious miss of flesh whose 
life hangs by a тегү slender thread. Une 
of the internes hos already taken his place 
near the thermometer. His hand is on a 
valve eontrollinz a 2-Ineh pipe which pro- 
jects a few inches from the wall, 

The head physician has finished his hur- 
Tied examination. Without raising hls head 
he softly gives the command—"40 decrees.” 

The interne opens the valve slightly; a 
rushing sound follows; his eyes are riveted 
on the ble thermometer, which has already 
commenced to fall. Down, down, steadily 
down goes the red streak until it marks 40 
decrees, 

"Forty," calls the Interne, and his breath 
shows white in evidence. 


The physician still bends over the patient, 
one hand on his pulse. He gives the order— 
“40,” 

The valve opens a little more; down goes 
the red line, steadily fallinz, until the in- 
terne reports "30." 

The physician has an anxious look. For 
the first time lie raises his head to remark: 

“Slowly to zero." 

Arain the valve opens wider, while in 
response the red line drops, drops, passing 
25°, 207, 15^. To all appearances the patient 
la dead. Not until the temperature is with- 
In 2° of zero does he show the slightest sign 
of life, “Phen a faint change is noted in the 
face, ihe whole body seems to absorb the 
vitalizinz ozone; a moment later it gives a 
little quiver, the first indication of return- 
ing nnuiseular action. Slowly, almost imper- 
ceptibly. at first, the chest shows a slight 
movement gradually becoming more pro- 
nounced and regular, until nt last with a 
full strong breath the Jungs fll] to their ut- 
most—the patient dreamily opens hig eves— 
his life has been saved, 

“That was a close one," the physician 
remarks to his assistants, “He was 107,5, 
but he is down to 101 now. Put him in the 
50° ward.” And the patient is wheeled out 
While the operating room is made ready for 
the next “emergency.” 

Today the foregoing treatment does not 
exist. Less than a year hence, it will doubt- 
less cause no more wonder than other great 
discoveries, and like the X-ray and wireless 
telegraph, pass out of the realm of mys- 
tery Into the practical, commonplace con- 
dition of every day commercialism. 

The following account of what gives every 
assurance of being one of the most remark- 
able discoveries and inventions of recent 
yenrs—for it partakes of both—is here given 
publicity for the first time, And this article 
has been held back several months in order 
that time might demonstrate ппу failure of 
the process. A plant which has now been 
in actual, practical, successful operation for 
several months leaves no doubt in the 
minds of all who have witnessed the 
demonstration that a discovery has been 
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made, the importance of which 1s so far- 
reaching, commercially and therapeutically, 
as to entitle it to rank high among the me- 
chanical accomplishments of the century. 

For years inventors and scientists have 
labored, and millions of money have been 
spent, in the hitherto fruitless attempt to 
produce the dry, cold air of the Arctics and 
gnow-elad mountains, in such quantities 
and ata cost which takes the production out 
of the experimental laboratory and sets it 
firmly among practical, commercial under- 
takings. For the past ten months, in a quiet 
out-of-the-way place, a man of practical me- 
chanical ideas, not a scientist, bas actually 
been doing what so many in America and 
Europe have attempted, viz, producing un- 
limited quantities, as desired, of either moist 
or absolutely dry air at extremely low temi- 
peratures, and at a eost which cannot fail 
to cause a sensation, 

It is a purely mechanical process, in which 
no chemicals whatever are employed. Com- 
pared with present processes ії ig very much 
cheaper to install, and its operation is #0 
simple that skilled labor is unnecessary, 

A temperature of 30° below zero is as 
easily obtained as 6° above. No one knows 
as yet what is the extreme limit of cold, 
as all thermometers so far obtainable in 
making the tests have frozen and burst at 
30° below zero: 60° below is considered well 
Within reasonable bounds, Our readers will 
һе more Interested in what is done rather 
than in a detailed account of how; the 
operation may briefly be stated as à purely 
mechanical one, In. which the power may be 
furnished by steam or gus engines, witer 
wheels, or electric motors, ns most conven- 
ient. 

The results are two-fold: 

First, The manufacture of ice Tor all eom- 
mercial purposes; and, 

"^econd. The use of the cold nir not сот. 
sumed in the lee-making, for cold storage 
purposes, Used in this way it is n by-prod- 
uct which would otherwise zo to waste, and 
enn be delivered in either a moist or dry 
atate. 

The plant costs less to install than any of 
the systems at present in use, and the ex- 
pense of operating Is very much less. 

It is estimated that $25,000 will cover the 
entire expense of installing a plant, inelud- 
ime buildings, necessary to provide all the 
[Се used and the cold stornge rooms required 
һу a city of 26,000 people. Ice is made In 
one-half the time required bv present arti. 
ficial methods, and with the great advantage 
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of dispensing with expensive, dangerous 
chemicals. Hence a plant of given horse- 
power, say 100 hp. will produce twice 
the tonnage of an ammonia plant of 100 hp. 

If cold storage, or cold air, and not Ice, is 
desired, that can: economically be produced, 
There has developed thus far no apparent 
reason why the cold, dry air, at any tem- 
perature desired, cannot be delivered to resl- 
dences, stores, hotels, ete, An identically 
the same way that gas and water are now 
delivered. When a city is piped for the cold 
nir, ice will no longer be required in the 
house, and Instead the cold dry air will be 
nllowed to escape into the present icebox 
or refrigerators by opening a valve, just пя 
опе turns on gas in the parlor. If the 
weather is uausually hot, the valve can be 
opened a little more; In cooler or cold 
weather the supply. may be decreased or 
turned off entirely. , Bedrooms, or sick rooms, 
сап be kept cold by running a rubber pipe 
extension if the house is not piped for the 
cold air. JA remarkable feature in the cold 
room experiments has been that the oper- 
ators and others have repeatedly gone into 
the cold room where the temperature was at 
zero, while in the shade outside it was 
around 90°, when they were perspiring at 
every pore and so for none have token a 
eold. The explanation is in the absolute 
dryness of the nir. This lings convinced sev. 
eral prominent medical experts who have 
witnessed the demonstration that the cold, 
dry air process will be the successful treat- 
ment for tuberculosis and pneumonia, as 
well nsa typhold, scarlet, yellow and other 
fevers and diseases, 

A tuberculosis specialist recently an- 
nounced the plan of taking à colony of pa- 
tients to Greenland, that they might brenthe 
the cold, dry air of the NXorthlnnd. The 
remarkable health of Arctic explorers, In 
spite of manifold hardships and terrible ex- 
posures, is well known. There is no reason 
now why special sanitariums should not pro- 
vide the same cold, dry, bracing air of North- 
ern latitutes right at home, where the pa- 
tients ean brenthe It continually, at tempera- 
tures suited to ench ease, while living in 
rooms flooded with sunshine, In typhoid, 
for instance, a rising fever could be gradu- 
ally checked and reduced hy lowering the 
temperature of the room without resorting 
to the shock of the lee Dith. Local applica: 
tion eun also be made wherever desired by 
menns of an sir-spray nozzle, and for many 
operations a jet of the cold air willl produce 
ond maintain a local anmsthesla regardless 
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of heart condition, and insuring a bloodless 
operation, 

Notwithstanding the fascination of the 
new process in its possibilities from п medi- 
cal standpoint, the original object and main 
purpose was the economical production of ice 
in large quintities for commercial purposes, 
Natural ice lasts longer, and gives out more 
cold than artificial ice for the reason that 
the natural ice is frozen at a lower tem- 
perature than is usually employed in ice 
plants. Obviously what has not been put 
іп ig not there to take out, Artificial ice is 
usually made at about 30°. Under present 
methods extremely low temperatures are 
practically impossible, and are obtained only 
at an increased ratio of cost. It is a good 
deal like speed in a boat, If 1,000 h. p. will 
drive at 15 miles an hour, 2,000 h. p. will 
not be sufficient to make 30 miles, The new 
cold process, however, is less affected In this 
respect, and low temperatures are not only 
easily obtained, but at only slightly in- 
creased effort. Ice is therefore made in one- 
half the time of present methods, and is 
harder, nnd contains more cold. 

The process is equally available for the 
small plant which a butcher can install in 
his retall market, to the larger one for the 
largest hotel, or the biz commercial plant 
capable of turning out several hundred tona 
per Пау. A plant enn be installed in a single 
box ear, nnd the cold air piped through an 
entire freizht trnin, just as the air for oper- 
ating the brakes is already piped. With such 
an installation n fruit train, for instance, 
enn run from Los Angeles to Boston, across 
deserts during the hottest weather, with a 
variation in temperature of not to exceed 
two degrees In ппу ear during the entire 
trip. For packing houses and other estab- 
lishments requiring large cold storage facili- 
ties the new system is enleulated to effect 
a saving of thousands of dollars annually, 
while the convenience and safety due to 
the absence of all chemicals is scarcely less 
Important, 

The combinationoof first making ice and 
then using the by-product dry cold nir for 
supplying cold storage warehouses is some- 
thing which cannot be done with the am- 
monia process, but is practical under the 
new system. One example will illustrate 
the power of the mechanical process. A cold 
storage room 15 ft. square and 10 ft. high 
was built where it was exposed on all sides 
to the full effect of the sun. The walls 
consisted’ only of one thickness of inch 
matched flooring. It was little more than 
a pine box. This repeated filling with the 
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dry eold air had shrunk the boards until in 
many places the tongue had drawn from 
the groove, leaving cracks through which 
one could see, The thermometer stool 
ut 91° In the shade outside when the party 
of visitors entered and the door was shut, 
The cold nir pipe, 2 In. diameter, was 
opened. Fifteen seconds was the extreme 
limit anyone could hold his hand tn the 
chilling blast. In five minutes the ther- 
mometer had fallen to zero, The representa- 
tive of a big packing company remarked as 
he witnessed the tests. “With 200 h. p. I 
could freeze an entire city of 100,000 Inhab- 
Itants." 

What will greatly surprise engineers is the 
small amount of power required. A temper- 
ature of 30° below zero is produced and 
maintained in commercial quantities, with 
а 40 h. p. water turbine, at the plant in 
which the tests have been made. The ice 
is of finest quality and has found ready sale. 

A large demonstrating plant in one of the 
largest cities, will shortly be completed, 
when the works will be thrown open to the 
public for inspection, 

$< —____ 


COMPRESSED AIR TUNNEL 
SWEEPER 


For cleaning the dirty walls of its tunnels, 
the District Railway Company of London is 
using п new mechanical brush or sweeper 
mounted upon an electrically propelled ear. 


Sweeping a Tunnel 


The sweeper is mounted on n swivel and ia 
operated by compressed nir. It consists of 
a series of brushes which revolve nt great 
speed against the roof and sides of the tun- 
neis and dislodze all the dirt accumulated 
there. The "sweep" ean turn the brush in 
any direction he desires. The truck is pro- 
vided with two air-pumps which compress 
the air to a pressure of 200 Ib. to the inch. 
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THE *BEDBUG" SPECIAL 


Probably the only train in the world of 
its kind and name is now going over the 
main line and branches of the Union Pa- 
cific. It is equipped with all modern appli- 
ances for exterminating bugs and insects 
of all kinds, nnd will fumigate oll the sec- 
tion houses on the system. Steam from the 
engine is carried to the car where it is 
mixed with poisons or disinfectants accord- 
ing to requirements, and the building 
sprayed inside nnd out by means of hose 
and suitable nozzles, 

ox ciuile ———— 


FRONT WHEEL AUTO DRIVE 


A number of manufacturers are bringing 
out machines in which the front wheels 
only are the drivers. One of these we illus- 
trate, The Motor Age thus describes its op- 
eration: 

The principle of driving the front wheels 
is by placing a universal joint between the 
steering knuckles and the outer ends of the 
drive shafts and by placing a stationnry 
axle a few inches beneath the drive shafts 
апа carrying the shafts on it. The driving 
shaft is divided at the center where п differ- 
ential and sprocket for single-chain drive 
аге carried. The drive shafts with thelr 
inner ends carrying the differential” gears 
revolve in a casing attached to the station- 
ary axle, leaving the driving shafts free of 


any load carrying, the only strain remaln- 
ing on them being that of driving the 
wheels. The steering Knuckles take the 
form of a short sleeve or ring on the part 
of the drive shafts outside of the universal 
joints, being that part to which the wheels 
are rigidly attached, From the bottom and 
top of this sleeve extend short curved arma 
pivoted on other arms on the ends of the 
stationary part of the axle. At the rear 
side of the sleeve carrying the knuckle is an 
arm connected with the connecting rod be- 
tween the two knuckles and which is con- 
nected with the base of the inclined steer- 
ing column for turning the wheels, 
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THE GET TOGETHER IDEA 


An extremely suggestive article with ex- 
periences of the writer, Mr. H. F. J. Porter, 
appears in the American Machinist. He ad- 
voecntes A closer relationship between own- 
ers and managers of a works and the su- 
perintendents, foremen and employes, He 
says: “To bring about these conditions, a 


FACTORY 
COW WITTE 


Factory Banner 


meeting of all the employes of the company 
was called to take place one day at noon, 
nnd there I announced the desira of the 
company to change Its policy of manage- 
ment to one in whieh all the emplores 
Should have a voice, The employes were 
requested to elect a factory committee, with 
representatives from the office, the selling 
organization, the factory operatives and the 
foremen. Of this committee the superinten- 
dent, representing the management, would | 
be permanent chairman, while the term of 
service of each of the other members would 
be six months, so arranged that one mem- 
ber would retire and a new one take his 
place every month. This committee would 
act in n recommendatory manner to the 
management on all matters which would 
come automatically to it through a sugges- 
tion system. 

Then follows the details of how these 
sugrestions are made, referred and acted 
проп. 

The emplores adopted the motto “Get to- 
cether,” and framed a banner emblemntie 
of the principles involved In that policy, 
This is shown in the accompanying sketch, 
and an outline of it they wore ns a badge 
of membership in the organization. 
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STORAGE BATTERY LOCOMOTIVE 


The Underground Electric Railways Co. 
London, has constructed two steel storage 


battery locomotives, 50 ft. long. A cab for 
the motorman is pincel at cach end. The 
battery compartment holds 80 chloride cells 


weleglhing 36 tons; dhe car/complete sveigli- 
ing 55 tons, The Loetomotive Magazine, 
London, saws: “These locomotives will be 
employed on gonds ИИС, and it is expected 
the number will soon be increased,” 


SIMPLE STEAM GRADER 


This grader is the invention of л railrond 
huilder in the state of Washington: its op- 
eration which is extremely simple will he 
understood from the illustration. The 
seraper, which is a sort of steel box with 
а cutting edge at the sides and bottom, is 
7T ft. wide, 8 ft. long, and 36 in. deep. The 
knives fre 10 in. wide and Т ft. 6 In. long. 
A T-ft. scraper will hold 3 rds. A crew of 
live men is sufficient. The seraper is re- 
turned to starting point by reversing {Пе 
donkey engine, Which reverses the move- 
ment of the endless саше to whieh the 
scraper is attached, The Railway’ Review 
saye: “The longest haul should not lw over 
1.500 ft, and under ordinary circümstanees 
3 minutes is ample time for à haul of 800 ft, 
to 1,000 ft." 

About 75 of these machines are now In 
operation throughout the country. Two of 


them have been sent to Nome, Alaska, to 
be used in bringing out bench sand which 
lies under water, nnd could not be worked 
otherwise on account of the movement of 
the tide. It has also proved n success in 
taking ballast from a river bed through 
which water was flowing, so that the bal- 
last could not be gotten in any other way. 
— y 
FORTY-TWO STORY MOTEL 

PLANNED 

A New York architect Is at work drawing 
plans for п proposed hotel to contain 42 
stories, The huildinz would be 500 ft. high, 
making it the tallest in the world, and would 
iceconmuodate 2,200 guests. A roof garden 
on the top and an immense swimming tank 
in the basement иге Included among its es- 
sentially modern features. 


“About 75 of These 


Machines are Now in Operation." 
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THE “MIKASA” DISASTER 


After passing in safety through all the 
dangers which surrounded the Port Arthur 
blockade for months, and also escaping ве- 
rious injury in the great sea battle which 


The '*'Mikasa'"' 


closed the war, Admiral Togo's flagship, the 
“Mikasa,” wos destroyed by fire and explo. 
slon in the home harbor of Sasebo on Sep- 
tember 11. About midnight fire was dis- 
covered at the base of the mninmast, and 
In less thin an hour spread to the after 
magazine, which exploded, 
in shallow water and will be raised. 
Naval engineers say the ship could have 
been saved had the sea-cocks been opened 


tent of the fire was not realized by those 
on board. The fire was caused by electric 
wires, The ship was 400 ft. long; T5\4 ft. 


The ghip sunk. 
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beam: drew 27 ft; had displacement of 15,- 
200 tons; 16,400 hb. p.; speed 18.6 knots; was 
built in England in 1902. 
0 ie ile ie — — ———- 
TELEPHONES FOR LOST ALPINE 
TRAVELERS 


On various parts of the famous St. Ber- 
nard Fass in the Alps the monks have 
erected huis for the benefit of lost travel- 
ers. Each hut is numbered and connected 
with the hospice by telephone, The lost 
traveler telephones to. the monastery the 
number of the hut he has reached. The 
number is repeated to one of the trained 
dogs kept at the monastery ond the dog 
immediately sets forth for the hut. 

Em. P 


CRANKSHAFT INGOT WEIGHED 
126 TONS 


А single ingot, of  open-hearth steel, 
weighing 126. tons, was used to form the 
biz erankshaft for one of the engines of 
a Californbi gas engine electric station in- 
stallation, The crankshaft is a ninety-de- 
gree donble-throw, 38 in. in diameter, and 


will support a fly-wheel weighing 130,000-Ib. 


'' The engines of the installation will be the 
largest ever built. Each will indicate 5,333 
hp. tie capacity required to drive a 4,000 
kilowatt generator with which they will be 
direct connected. The nearest approach to 
these engines are two at Hastings, Va., each 
of 4,500 horsepower capacity. 
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Open Hearth Steel Ingot Welghing 300,700 Lbs. 
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PRIZE AUTONOBILE DECORATION 
In a floral parade at Oconomowoc, Wis., still more effective was the float which 


recently, In which there were forty-five en- took the prize in a parade nt Syracuse, X, 
tries the prize was given the owner of the Y. <A miniature battleship, well propor- 
automobile shown In the illustration. The tioned and faithful in its details even to the 


Prize Automobile Decoration 
motor wagon was given the form of a sail small boats, presented a very realistic ap- 
boat. The Florist's Review says: “Thow » pearance, In order to support the bow and 
sands of Shasta daisies and pansies were /stern a single wheel was placed under each 
use with trimmings of asparagus.” end: the forward wheel being steered from 
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Prize Battleship Float 
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the cabin. As the ship moved along the 
street with smoke pouring from its stacks, 
it presented a very business-like appear- 
ance —— 

+4 


LIGHT STATION CONSTRUCTED ON 
TERRIBLE “MILE ROCK” 


One of the most dificult and dangerous 
engineering feats recorded in lighthouse 
construction hus been the erection of the 
new light station on the famous "Mile Rock," 
located just outside of the Golden Gate-- 
"an Francisco Harbor. This station has just 
been finished, after more than a year’s work, 
nt a cost to the government of more than 
$100,000. 

For the past half century, Mile Rock has 
been a standing mennce to all vessels en- 
tering, or departing from, the Bay of San 
Francisco. The rock stands tlhrec-eizhtlis 
of a mile off the southern shore of the en- 
trance, and just one mile eastward from a 
line drawn from North Head across to the 
Cliff House beach, As the rock was too 
large to blow up, the government finally 
determined to beneon it. The very liberal 
appropriation of $100,000 was mide in view 
of the fact that the difficulties of building 
this paurticu'ur station were grent, and the 
perils extreme. 

At mean tide the sharp and ragged rock 
jutted only 16 ft. above the surface of tlie 
heaving waters. At very high tide the points 
were entirely submerged. It was n mere 
rocky pivot exposed to the full force and 
fury of open sea, winds, and sweeping tidal 
currents, Only 1.000 sq. ft. could be found 
on the rock after the rough edges sere ler- 
ені off—üround the ragged sies; and for 
the foundation but 704 sq. ft. were secured 
for the base. 

Over and around these ragged pinnacles 
wis constructed a huge steel cylinder 42 ft. 
high, clliptien! In shape, 40 ft. long, and 
25 ft. wide in the broadest place. This great 
evlinder-base was composed of steel plates 
2 ft. and 10 in. wide, and 3% in. thick, very 
strongly riveted tozether—boiler fashion. All 
the inside space was filled with concrete— 
nearly of pure cement. The point and sides 
of the rock jutted upward, and, uniting with 
the hardened cement, formed so many pow- 
erful and massive braces to hold the cylin- 
der foundation impregnably firm against the 
fury of gales and seas, Over 1,200 barrels 
of cement were required to form the 
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The Beacon on Mile Rock 


foundation, and 60 tons of вісе] plates were 
used. Above the foundation was erected the 
main tower—risinz 60 ft, and requiring 92 
tons additional steel. The total height of 
the station above mean sea level is 92 ft. 
All the work was done by sailors under 
the personal supervision of un engineer; for 
ао great and constant were the perils of 
operating on the wavreswept rock that no 
regular luidsmen could be found bardy 
enough to undertake the task. The mate- 
rials were ull carried out on a little. steam 
tender, and landed amid the greatest difi- 
culties and dangers, Necessarily, the work 
progressed very tardilv. It is a remarkable 
fact that no lives were lost, and no serious 
accidents occurred during the bullding of 
this navigation beacon, For many years 
the beaconing of this rocky pinnacle was 
deemed impossible, even by engineers. Its 
accomplishment must be recorded as a 
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wonderful plece of marine engineering. It 
is an ocean monument to those who planned 
and were courageous enough to carry the 
work forward to completion, 

The top of the tower is surmounted by a 
third-order light. In the base the storage 
of provisions and fresh water are provided 
for. Ihe fog signal machinery occupies the 
first story of the steel tower; the second is 
used by the keepers as a kitchen; the liv- 
ing and sleeping apartments are in the third 
story, and the fourth is the watch room. 
surmounting the tower is the lens lantern, 
12 ft. bigh and 10 ft. in diameter, The 
stories are eraduated from 11 ft. 6 in. to 
7 ft. 10 in. in height. The entrance to the 
lighthouse is through s door 10 ft. above 
the rock, Landing steps lead down into the 
water, Winding steps of cement lead up to 
the storeroom. The fog horn is operated by 
means of compressed air obtained by a 20-hp. 
oil engine operating the alr compressors, 

This machinery, together with an engine 
for operating the derrick, which is used to 
hoist supplies landed at the station, is 
packed within the lower story of the steel 
superstructure. Communication with the 
shore is maintained by means of a cable 
во that the keepers can be in constant 
touch by telephone with their superiors. 

Engineers claim that the foundation can 
successfully defy the combined forces of 
sens, winds and tides, Some four years ago 
the large steamship “Rio de Janeiro," com- 
ing from the Orient with 200 passengers and 
u very valuable cargo, attempted to enter 
the harbor during a dark and foggy night. 
The vessel ran on a rock, nnd inside of 40 
minutes went down. More than two-thirds 
of the passengers were lost, and, the vessel 
also, There is every reason to belleve that 
the ill-fated steamer struck on Mile Rock. 

— —— 


WHY POPCORN POPS 


Volatilizatlon of the oi] eontalned in the 
kernel, upon being heated, is given by the 
Department of Agriculture as the reason 
why popcorn pops. Popcorn differs from 
field corn in that it has a larger proportion 
of corneous element and a greater per cent 
of oil. The outer portion of the kernel of 
field corn is more porous than it is In pop- 
corn, also, and the oil escapes as it vola. 
tilizes. The great pressure exerted by the 
Tolatilized oll in popcorn causes a sudden 
explosion and the kernel turna wrong side 
out | 
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THE TELEMOBILOSKOP 


Locates Vessels in Foggy Weather, Reducing 
Danger of Collision, 


The telemobiloskop is а new nautical in- 
strument which enables the pilot of one ves- 
sel to locate the nearness of another vessel in 
ü fog, even though no signals are given, The 
instrument is operated by electricity, which 
ill large ships now have means of produc- 
Ing, and sends out sparks which form elec- 
trical waves. The electrical waves travel 
along the surface of the ocean, until they 
strike n metal part of another ship, whence 
they are reflected beck to their source, and 
are caught by а receiver, similar to those 
used in wireless telegraphy operation. 

The illustration shows the mechanism of 
the apparaius, Axle C. is the carrier which 
is adjusted so that it always remains In the 
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Mechanism of the Telemobiloskop 


same Vertical position. A large projecting 
box, moved by a machine, turns around this 
axle. The box stands on a high elevation, 
the mast perhaps, and slants toward the 
water. The inductorium of the sparks Is at 
Н. Two lenses, К, inside the box shape 
the electrical waves into a cylindrical body 
so that they travel compactly. 

The receiver is placed over the box and 
is separated from it by a metal plate so 
that it can take only returning waves, The 
exact distance to another vessel is asscer- 
tained by turning lenses R by means of 
handles W and 4 so ag to get the strongest 
reflection from metal parts of the other ves- 
sel, which the loudness of the indicator 
marks out. 

— ——— 

Oregon fir is destined to supplant Norway 
pine as a durable building materlal Gov- 
ernment tests have lately established ita 
superiority. 
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HOW MANILA ROPE IS MADE 


Pound for Pound as Strong as Steel--Old Method of Manufacture -- Putting iti 
Couplings--Table of Technical Terms 


No longer ago than 1881 it was stated as 
a notable fact that at the government rope 
walk at Boston ropes 170 fathoms (1,020 
feet) long could be turned out. The prim: 
itive method of rope manufacture that had 
been In use for 3,500 years was still em- 
plored there, While other Industries were 
being developed by the introduction of ma- 


and. the 
being ëm- 


spun was twisted into strands 
4«Erunda into rope, horsepower 
ployed in the last operation. 

It was when one of the first) Atlantic 
tables broke in mid-ocean and a rope 2,000 
fathoms (12,000 fect) long was required for 
grappling that the possibilities: of machin- 
ery in this connection were first exploited. 


Opening Bales of Manila Fibre 


Chinery and the application of power the 
manufacture of rope remained а hand pro- 
cess. The rope walk «it these plants con- 
sisted of nn enclosure often more than 1,000 
feet long; the machinery was a wheel with 
п series of hooks/on it parcel nt one еш 
of the walk, The workman wrapped a 
bunch of the hemp fibre around his waist, 
attached some of the fibres to the looks 
and while an assistant turned the wheel, he 
walked slowly backward, drawing out the 
proper number of fibres with one hand, eom- 
pressing them with the other, twisting 
them into yarn as he went. The yarn thus 


Up to this time the longest rope manufae- 
uml was less than 200 fathoms long, Then 
Jolin Good, а young workman in a rope 
walk, offered to mihl machinery from his 
own designs and with it turn out a rope 
of sufficient length for the purpose. The 
hell enterprise was enrried out successfully, 
but it was not until 20 years Inter that the 
use of machinery became general and to this 
day a cordage works is спой a “rope walk,” 

In the modern manufacture of rope the 
bales of hemp {manila hemp being the 
Strongest material used for rope) are opened 
and the fibre shaken apart lightly and 
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Placed in layers which are sprinkled lightly 
with kerosene oil Animal oil would effect 
spontaneous combustion, but kerosene oll 
does not heat the fibre, The bales of hemp 
weigh about 270 lb. and hanks of fibre 10 
ft. T in. long have been received, though the 
ordinary run is less than 8 ft, 

The hemp is first passed over revolving 
cylinders having sharp steel teeth. This 
process is called "seutehing" and its pur- 
pose 1s to straighten the hemp and re- 
move the coir, dirt or foreign matter of any 
nature. It is then combed into a continuous 
ribbon or sliver by passing through break- 
ers, after Which it goes through spreading 
and drawing machines and comes out 
straight, even and ready to be wound on 
spindles and be spun. 

The spinning machine operates two spln- 
dies which move at 1,500 revolutions per 
minute and twists the fibre: a handed 


Cross section of Three and Four-Strand Rapes 


into yarn. The yarn is about t in. in di- 
ameter and from 20 to 80 yarns are twisted 
in the opposite direetlon or "left hand". to 
form a strand. This is done by a machine 
called a "former," which has a circular Iron 
disk at the center of which is ereeted a 
perpendicular shaft with a "head" or «dle 
nt its end. Several bobbins full of *arn, 
the number being determined by the size 
the strand is to be, are spaced around the 
edge of the disk nnd the free end of each 
yarn Is carried to the die, where they are 
twisted left hand by the revolving of the 
disk. — As fost as twisted the strand is 
wound off on а drum. Thus the length of 
the rope is not limited as In the old method. 
The strands, three or four, nre twisted in 
the same way into rope, only in the oppo- 
site direction or right band, 

The process may be thus briefly described, 
but in the actual manufacture, a denl of ex- 
pert knowledge is involved. There is a wide 
difference in the qualities of manila fibre 
and the material must be selected for the 


use to which the rope is to be put. Then 
there I& the question of Internal wear, easily 


illustrated by untwisting an old rope and 
noting the powdered fibre that drops ont. 
Manufacturers use different means of pre- 
venting this. Опе firm lubricates the fibres 
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with plumbago mixed with sufficient tallow 
to hold it In position. The tallow makes 
the rope partly water-proof and the lubri- 
cant fills up the hollows and uneven places 
until all the threads are lubricated. Then 
again the question of strains caused by twist- 
ing fibres, yarn and strands always in op- 
posite direction to the preceding twist must 
be considered as the strains must be cre- 
fully balanced. A four-strand rope is more 
durable than а three-strand os it/ comes 
nearer forming a circle. A; table of terms 
relating to cordage is given below: 


TECHNICAL WORDS RELATING ТО 
CORDAGE, 


TARN. Fibres twisted together, — 

MARLINE, Two paris/ twistet together. 

THREAD. Two or more small yarns 

; twisted together. | 

STRING. The same ne m thread but 
made of slightly larger 
yarns. 

ETRAND. Three or more large yarns 
twisted together, 

CORD, руте! threads twisted tü- 
gether. 

ADPE Several] strands twisted to- 
gether, 

HAY'RER. A large three-strand rope. 

САБ Three hawsers twlated left- 
handed together. 

SHROUD-LAID, <A rope of four strands with 
й heart. 

HAUI To pull on я горе, 

TACT Drawn tlght or strained. 

BI GIIT A loop in the rope, 

FALL. The rope in a hoisting tackle, 
KNOT. A loop or fastening with а 
rope. 

HITCH. Attaching a rope to an object, 
BEND, Attaching two ropes together 

or to an obhjeet, 
TACKLE. An assemblage of ropes and 
blocks, 
A rope is; 
LATE. By twisting. strands tozether 
in making a rape. 
SPLICED. Ey jolning te another rope by 
interwenving the strands, 
WHIPPED By winding yarn or small stall 
around the end, 
SERVEL., When wound continnously 
with yarn or small stuff. 
PARCELED. By wra ra ring It with canvas. 
SEIZED. Br binding two parts togeth- 
er by a yarn or small stuff. 
PAYED. When ainted, tarred, oF 


greased, to resist wet, 

The transmission of power by manila 
ropes has within recent years been dem- 
onstrated praetienl. It has been found that 
the rope is capable of transmitting large 
amounts of power, will run in any direc- 
tion, is smooth and quilet running, there 1s 
absence of electrical disturbance, its use is 
economien! in first cost and in maintenance 
and асспгаѓе alignment of sheaves is un- 
necessary. The coupling system of mount- 
ing ropes on pulleys is considered better 
than the band or tension pulley systems 
though the first eost of couplings is high. 
Firs, 1, 2, 3, 4 show how ropes are spliced, 
and Figs. 5 and 6 show the method of splie- 
ing in a coupling. 
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Manila rope, pound for pound, is as strong 
aa steel. А bar of rolled steel 1 In, square 


and 1 ft. long weighs 3.33 Ib. and has a 
breaking strength of 64,000 lb. А 1-Iin. 
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rope with leather belting, it is found thet a 
manila rope 1 in, in diameter is equal in 
driving power to a double leather belt 25% in. 
wide, each running at the same speed. 


Üygrisay C. W. bunt (д 


Coupling Ready for Use 


manila rope weighs 0.34 Ib. per lineal foot 
and has а breaking strength of 7,160 Ib. De- 
duced from this, the strength of à rope equal 
in weight to the bar of steel 1 in. square is 
(7100x3.33)-:-0.24—65,000 lb, Comparing 


A knot and a splice in rope are always its 
weak points and in all installations where 
rope plays an important part these points 
should be in the hands of one who under- 
stands the matter thoroughly. 


USE OF ACETYLENE IN FRANCE 


14,500 Tons of Carbide Used in One Year 


The use of acetylene in France is decided- 
ly on the increase. There are now 40,000 in- 
stallatlons for various purposes in use in 
that country and 112 towns, having a popu- 
lation up to 5,000, where it is used for muni- 
cipal lighting. 

"In the six years from 1896 to 1902," says 
Engineering (London), "there were no less 
than 2,250 patents dealing with the produc- 
tion and utilization of acetylene granted in 
France.” The government places installa- 
tions of this kind, where the capacity of the 
gasometer does not exeeed 35.3 cubic feet, in 
the third class of risks, and the rather strin- 
rent laws in regard, to them are not strictly 
enforced, as there have been so few Acei- 
dents from them.) Insurance companies 
charge no extra premium because acetylene 
is used, provided that the gas producers and 
the store of carbide are placed outside the 
insured buildings. Where they sre placed 
Inside, à carefully ventilated room is fitted 
up for the purpose and the earbide must be 
kept in a metallic chest in a dry place. In- 
surance premiums are much higher in these 
‘instances, consequently the latter arrange- 
ment ig not often employed 


In the towns where acetylene is used for 
lighting, the pipes are mostly of lend, dl- 
minishing in dlameter from 3.14 inches at 
the gas generntor by stages to 0.51 Ineh at 
private dwellings and street lights, Street 
lamps usually eontain but one burner. They 
are very troublesome to clean and recharge. 
Gas is sold to a municipality nt 57 cents per 
1,000 cubic feet and to private consumers at 
67 cents per 1000 cubic feet. 

The consumption of carbide in France for 
1902.3 was 14,500 tons. Figures for a later 
period could not be obtained. Aside from 
lighting purposes, acetylene is being used for 
miners’ lamps, oxi-actelrenic blowpipes 
yielding a temperature of about 5,432 de- 
grees Fahr, soldering irons of many vari- 
eties, several types of stoves and other ap- 
plances. 

In Germany the increase in acetylene in- 
stallations is even more marked. The price 
to consumers is less than In France, and 
where it is installed two houses out of every 
eleven take the gas, and each house piped 
averages 815 burners. There are about 8,000 
installations of all capacities in active oper- 
ation in Germany at the present time. 


POPULAR MECHANICS 1129 


All the articles ap- ы. i battens to 
pearing in this de- в department are 
partment are reprint» HOP M) | Е dud ior d saa 
ed in book form at idea or know one, 
the end of cach year. please send It in. 


SUBSTITUTE FOR PIPE WHRENCH 


The hot water front was to be removed 
from my stove, but I had no pipe wrench, 
I had a 12-in. monkey wrench, a cold chisel 


Substitute for Pipe Wrench 


nnd a fiat file, however, and the sketch 
shows how the job was done. <A indicates 
the chisel, B the flat file, C the pipe and D 
shows the direction of pull. It took all the 
power I could exert on the wrench to start 
the pipes, but it did the work.—Contributed 
by W. L. Dines, Jr. Т4 Mason street, Wor- 
cester, Mass. 
—— Фа 0 0 0 0 0 


TO TEST TURPENTINE 


To test the purity of turpentine drop a 
small quantity on a piece of white paper nnd 
expose to the air. No trace will be left if 
the turpentine is pure; but if it contains oll 
or other forelgzn matter, the paper will be 
Egreadsyv, 

———— 


SUBSTITUTE FOR AN OFFSET 
FILE HANDLE 


Take two files and bolt them together, one 
on top of the other with suitable small 
bolts. Two Min. or 4-in. bolts with nuts 


Substitute for Offset File Handle 


and two washers each will do nicely. This 
makes a simple and convenient substitute 
for an offset file handle.—Contributed by M. 
M. Frickling, Southern Railway Shops, 
Columbian, S. C. 

wy Ae —L — 


HOME-MADE STEAM WHISTLE 


This whistle mar be made from whatever 
materials one may have on hand and so 
the dimensions may vary with the require- 
ments. 

Take a piece of pipe, say, % in. for the 
whistle. stem and in. pipe for the bell and 
base, Puta thread on the stem long enough 
to reach through the swhistle base and mnke 
connection. Mark the stem flush with the 
top of the whistle base and cut a thread on 


CAP AuT— 


CLEARANCE FÜR 
STEAM . 


STEAM SLOT H 


Fig. 1 Fig. 2 Fig. 3 


that end all the way down to the mark, in 
order to get the disk down just flush with 
the top of the base, and leave a clearance 
of about 1/32 In. between the wall& of the 
whistle base and the disk. Cut holes in 
this stem Just below the disk for steam. 
Now screw on the bell which should be 
tapped the same size ns the stem, until it 
comes over the opening in the base. Then 
screw on a eap nut and you have a pretty 
good whistle —Contributed by L. C. Haskine, 
366 6th street, Laramie City, Wyoming. 
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IMPROVED HOME-MADE ANVIL 
BLOCK 


The anvil block shown in the sketch is 
made of 1!;x!;..in. iron, which is about 
ordinary wagon tire—something that most 
blacksmiths have on hnnc. The feet are 
bolted to 2x4s, which may be nailed or 
otherwise fastened to the floor. 

The advantage of using such a block is 


= шн “= тшп = 


Home-Made Anvil Bleck. 


that it is not in the way when bending я 
long piece of iron. With a woolen block 
one cannot make a square bemi in n piece 
of iron that comes down over the block, 
unless the block is small, aud — especially 
one cannot make the bend over the center 
of the anvil. With the iron block the scórk 
comes between the legs of the block, 

The shelves on the block ean be removreil 
when in the way and are handy for holding 
tools. Undernenth the anvil there is room 
for seraps of iron and tools fhat nre used 
very often. A sledze may be/used on the 
anvil without affecting tlie /block.—Contri- 
buted by B. W. Woldrilgze; Hickory, Мо, 


HOW TO DEMAGNETIZE A SAW 


One of our renders asks how to demag- 
netize n sow. Пе laid л saw on the floor of 
an electric car and next day when filing the 
saw, found that/it was so highly magnetized 
that Фе. үл obliged to brush the filings off 
constantly. 

One way is to let the saw fall a few tlmes 
on the floor. If this does not work, try the 
foliowing plan: Attach a string to the saw 
and twist the string. Hold the saw over 


4 
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the pince where it was magnetized while 
the electric car is in motion, or over any 
other dynamo, Then walk slowly away 
from the field of the dynamo or motor 
(which is sometimes a distance of six or ten 
feet), allowing the string to untwist and 
rotating the saw, 
———— il À—Md——————— 
CHEAP SHEARS FOR CUTTING TIN 


The materials required for this device are 
two old 16-10, files, n small bolt, a block of 
wood and a conple of screws. 

Cut one of the files to the length you 
wish the knife (A in the sketch) to be and 
grind one side and one édlzge shnrp and 
square, Drill holes In the top for fastening 
the knife to the hloek of wool, using the 
RCPOÓWR, 

Grind the top and an edge of the other file 
(B) sharp and square, Drill a hole in the 
end of the file and one in the end of the 
block and mount the file with a bolt. These 


CAN THF FORE AND FAR 
Sf яне AN? SOUARE 


TOP ANT [OCE ПАПОМ) SHARP 
AND SQUARE, Дд 
A! k 


Shears for Cutting Sheet Metal 


shears are handy for cutting tin, sheet iron, 
ecte.—Contributed by W. Л, Slattery, Ems- 
worth, Pa. 

—— — ag ———— 


CAPACITY OF A HOPPER 


Multiply, in inclies, the length by the 
breadth and multiply this product by one- 
third the depth. Divide by 2,150.4 nnd the 
answer will be the number of bushels the 
hopper will hold, 
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TROUBLE ALARM FOR GAS 
LIGHTING SYSTEM 


In response to the request in our July 
issue for a trouble alarm plan for n gas 
lighting system a number of our readers 
have favored us with replies and dingrams. 

Figure 1 lg submitted by Geo. W. Bent- 
lev, Chicago, and shows the right wiring for 
Mr. Williams's system as it now stands. 


Figure 2 is п system of wiring recom- 
mended by W. J. Slattery, of Emsworth, Pa. 


Fig. 1 


А is the spark coil: B is a soft iron nrmmn- 
ture suspended in front of the voll about 
14 in. from the iron core of the spark coll; 
C їз a regulating serew and binding post, 
such as is used to regulate induction coils. 
In čase of ground, the. soft iron armature 
und the soft iron core of the spark coll 
will contact, closing. the cirenit at D and 
ringing the alarm. Harry W. Krug sent in 
а plan essentially the same as Fig. 2, and 
SAYE: 

“The bell wilbring fora second every time 
the gus is lighted or extinguished, If the 
sume battery, is used for the five lights it 
is best to use marked or tagged wires so 
that л zround can be located. Each wire 
should also be provided with a separate 
witch. When the bell begins to ring, open 
one switeh after another, The one last 
opened before the bell ceases to ring is the 
grounded circuit.” 


Figure 3 is sent us by J. M. Berger, 717 
9th street, N. W. Washington, D. C. <A soft 
iron armature is pivoted on one end of the 
вратк coil (see A in sketch) and one wire 
of the alarm circuit is connected with It. 
The other wire is connected at B. In case 
of a ground the core of the spark coil at- 
tracts the armature and closes the circuit 
at B. Mr. Berger says: 

"It is a very good plan, when you are 
roiling to use n large number of burners in 
4 house, to run a separate wire to the bat- 
tery for the pendant circuits and also for 
the automatics. That is, make n separate 


circuit for each floor anda circult for the 


nutamaticas on each floor to the battery 
wherever it may be placed, then connect 
them to switches, This will be found n very 
zool arrangement and costs but a trifle 
more. Whena ground occurs with a system 
Arranged in this manner it is only necessary 
to open the switches in succession until the 
circuit that is in trouble is reached. This 
switch should be left open and the fault 
traced while the rest of the lighting system 
is left in full working order." 

The instnllation submitted by J. H. Ed- 
deman, Philadelphia, Pa., corrects the faults 
in Mr. Williams’ system. He says: “Mr. 
Williams hag his spark going through his 
bel. If he will ground wire A with zas pipe 
and connect wire HB with wire between 
sparking coils and batteries hls bell will 
rive an alarm whenever there is a short 
circuit or ground any place along his sys- 
tem. I use six wet batteries.” The ar- 
rangement is shown at Fig. 4. 

In a diagram submitted by А. M. Larson, 
Minneapolis, Minn. the wiring of the lizht- 
ing circuits remain the same as in Mr. Wil- 
liums'plan. At A, Fig. 5, bowever, an arma- 


Fig. 2 


ture lever, kept away from the end of the 
spark coll by means of a small spring of 
auffieient strength, is introduced, This lever 
is connected to one terminal of an inde- 
pendent bell circuit, the other terminal is 
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connected to nn: small metal point to the 
right of the lever. When a switch is closed, 
completing one of the lighting circuits, the 
sug is turned on and lighted, and in the 
meantime the current passing through the 
coll has made a strong magnet of the core, 
which, acting upon the lever, draws it until 
it touehes the metal tip. thus completing 
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Fig. 3 
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the outside bell elrenit, As the lighting 
awitel is usually operated by making two 
or three quick connections, if the system 
is working properly, each switch, when thus 
operated, will couse the bell to make these 
zame short rings, <A short cirenit would 
Cause eontinuons ringing, A break in the 
line would be indicated br no action in the 
hell whatever. With this plan the electric 
door bell of the house could be used as the 
alarm, or, if desired, a cut out switch could 
be introduced and use it merely as A Test, 
whenever desired. 
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Figure б shows plan of wiring as sugeest- 
ed by Geo. S. Barnet, Chicago, the principle 
being the same ns in Fig. 5. Mr. Barnet 
suggests putting the bell in the basement. or 
other out-of-the-way place, as It taps every 
time the gas is lighted, 


"Providing the resistance in the sparking 
coll ts greater than the resistance of the 
bell, there is no excuse for Mr. Willinme' 
system falling to work," writes D D Morin, 
Chicago. “If the resistance of the eoll is 
lower than that of the bell, it ean бану be 
een that the greater part of the current 
will flow through the coil ant to the ground, 


thus leaving very little, if /any, to pass 
through the bell. 
"The reason the alarm. failed to work 


after a time, must have been that the bat- 
teries hid become exhausted by ringing for 
some time without his knowledge. I woul 
sugzzest that he put/a two-point switch be- 
tween the Сой and line that comes from 
the lighter, so пя Ло eut out the coll entirely, 
thus giving the bell the full benefit of the 
current, Of eourse, the switeh must be 
put on the ecol before he attempts to light 
the pas.) /Referring to Fig. 7, when the 
switelr i& on nt A, the coil is in position to 
he nsed; when on at B, the alarm bel] is in 
position, If the switch plan is not rom- 
venlent, he mizht replace the bell with a 
«тор, so that when the lighter becomes 
zrounded or short eireulted, the ‘drop’ wili 
Tull nnd thus close a local cireuit having 
а elosed cirenit battery in it, so the bell ean 
ting for some time without injuring itself 
or the other circuit. Referring to Fig. 8. 
switelhi Xo. 1, when on C, is used on the evil; 
when on BD, is used to throw the drop. 
"witeh Xo. 2 is used to stop the bell from 
ringing when the drop contacta at A." 


W. S. Hodil, East Liverpool, Ohio, repeats 
D. D. Morin's statement in regard to re- 
sipEinncece, nnd suggests merely adding an- 
other battery so that more current will pass 
by way of the bell. 


L. J. Voorhees, Sayre, Pa. says it is um- 
eeccnomical to «divide the current in thie 
way, and reeommernds putting in a switeh 
ns shown in Fig. 9. In this plan when 
there is a short cireuit in the line A, B or 
main cirenit for lights, it magnetizes the 
core of coil C, causing the steel spring D 
to come in contact with point E, causing a 
eirewit through battery and bell without 
interfering with the main cirenit in any 
Way, 

In Fig. 10 the connections of antomatic 
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and pendant burners, also the tell-tale bell 
on а separate elreuit, is shown. The arma- 
ture, A, is pivoted to the end of the spark 
col] and held a short distance away from 
the magnet core, either by means of a 
spring or by gravity, in such position as to 
be attracted by the magnet tore when the 
circuit is closed, thus closing the local cir- 
cuit. . This will show a heavy ground or a 
short circuit, writes Win. Lachman, Chi- 
cago, but a slight leakage, which is a drain 
оп the life of the battery, must be found 
with the nid of n galvanometer or magneto, 

In Fig. 11, plan submitted by Wim. T. Hali, 
Chicago, A represents à spark соп, with the 
end of one wire grounded to gas pipe, while 
the other end passes to terminal of battery 
cells, and thence to switches, 5. A lead of 
wire is then run to each gas jet in service, 
and the gas can be lightel by operating 
pendant. For detecting ground and short 
eirenuits, Bois a spring with à soft iron at 
one end and fastened at the other, О & Is 
а second spring made fast at one end, The 
terminals of two cells of batteries with a 
bell in series is connected to the springs a5 
shown in the diagram. When short circuits 
or grounds occur, the iron core of the spark 
coil will become magnetized, thereby at- 
truecting B, whieh, in turn, will contact with 
О S. This closes the cireult and сапага the 
tell-tale bell to ring. Trouble can be locat- 
ed by opening switches, 

In Fig. 12 the bell is in series with the 
lizhter spark coil and batteries. The plan 
is suggested by J. S. Gibbs, Dallas, Texas. 

Henry Н, Peebles, of Cleveland, Ohim 
sends us Fig. 13, nnd says: "Make n relay 
on end of spark coil and connect in series 
with a bell and battery. Contact, in ease of 
trouble on the line, will be at Н. The spark 
coll to be connected up in the usual man- 
ner." 

W. J. Barber, North Adams, Mass, com- 
ments on Mr. Williams’ srstem ns follows: 
“The alarm resistance wire should be of 
suitable size to operate upon the cireuit in 
question, If of high resistance, or very 
long, or very fine wire, resistance wire 
should be fine also, Tn Fig. 15 the contact 
arrangement is shown. <A is a spring tend- 
ing to touch the contact block and B should 
be iron wire about 22 or 24 B. & S. gange. 
(For wiring plan, see Fig. 14.) "The iden is 
to lot all the current that goes to lighter or 
burners traverse the spring and resistance 
wire, so that if it is on long enough to heat 
the same, it will expand and allow the 
spring to touch the contact of the bell 
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circuit. The time element is governed by the 
size of the wire, longer wire being slower to 
respond. The alarm can be gauged to sound 
in from 10 seconds to two minutes after 
ground or short circuit. 

= ———————— 


SCAFFOLD BRACKET FOR А 
LADDER 


— 80 


A food senffold bracket for nm ladder is 
shown lo the accompanving Illustration. It 
is made of IX-la. flat iron and bin’ round 
iron. The key-holes at A are for adjusting 
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Scaffold Bracket for a Ladder 


the slant of the ladder. The bracket may 
һе used an the Inside of the Lhulder for low 
work, or on the outside for high work.— 
Contributed bv G. В. Hiskey, Berlin, Nevada, 
"—— — (MÀ 


TO DRIVE FLIES FROM THE HOUSE 


During the fall flles are often a greater 
nuisance than at any other time of tlie year. 
A good way to rid the house of them is to 
&unturate small cloths with oil of sassafras 
and diay them ir windows and doors, The 
fies will soon leave.—Contributed by В. F. 
Lamb, Minier, 1, 

N A 

The Department of Agriculture are exper- 
Imentin:iz with the cold storage preservation 
of seeds which, if kept in a warm place, are 
subject to nttnek from insects which hatch 
errs among the seeds, 
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TO DETECT GROUNDS AND SHORTS 
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The outfit illustrated herewith is useful 
for detecting grounds and shorts in arma- 
ture and field winding and saves the extra 
work of testing every now and then. 
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Ground Detecting Device 


When there i8 a ground the 16 candle. 
power light is turned on. Shorts may be 
found by connecting wire B to the brass 
box as indicated by the dotted lines, If 
there is any amount of wire on the reel, the 
light will burn dimly and when a short is 
munde in the winding the lamp will burn 
hrighter.—-Contributed by B. R. Van Valken- 
burg, 2212 E. Lake Ave, Seattle, Wash, 

— (p —D——— ——-—— — 


A METHOD OF CLEANING RUSTY 
PIPE 


At the annual meeting of the Pacifie Coast 
Gas Association, In Sam Francisco, In July, 
an interesting experience on the cleaning of 
rusty pipe was described. Some plain and 
steel tubing for use in high pressure lines 
came from the factory to the point of ship- 
ment on flat cars, and in eonsequence was 
badly rusted before it eould be gotten un- 
der cover, Cleaning machines not being 
immediately available, п о part was cleaned 
by hand and efficient tools proved a serious 
problem,  Conrse and fine files were not 
much of a success, because they would not 
clean out pitted spots and irregularities in 
the surface of the pipe without removing 
valuable metal Emery cloth and sandpaper 
did not last long enough to make a show- 
Ing. Steely wire casting brushes proved 
quite efflelent, coarse brushes being used to 
loosen the larger pieces of scale and rust 
and fime brushes to work into the pits and 
clean the dust off. Soft red brick, such as 
would be used only for filling, and furnace 
slag were found excellent, the fine particles 


working into the pitted spots and irrecular- 
ities as they broke off. The dust left can 
best be removed by a fine wire brush, leav- 
ing the surface of the pipe clean and bright, 
ready for receiving the paint. 


HOME-MADE GASOLINE TORCH 


Procure an old tin can, pint size, with a 
screw top, for holding the gasoline, Punch 
и hole in the center of the top nnd insert 
а piece of М in. gas pipe to within 1% in. 
of the bottom of the сап, letting the pipe 
extend out of the сата or 5 in, soldering 
it in position. Screw a common eap on top 
of the pipe and drill eight or ten holes 
around the cap. Fill the pipe with wicking 
or asbestos, 

When ready to light the burner, heat the 
can on the top and hot gas will flow from 
the holes, When lighted it will burn us 
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Gasoline Torch 


steadily and brightly ав gas light. This is 
a handy torch for use around the shop or 
outside, as it takes a very strong wind to 
blow it out.—Contributed by Thiede. 
— «Cu $—(" B — — —— 

Shop Notes for 1906 will be ready Decem- 
ber lst. Order your copy now. Price, 50 
cents. 
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HOW TO MAKE YOURSELF A DESK 


In constructing this desk care must be 
taken іп particular to always have the pieces 
of wood of exactly the right dimensions and 
eut with square angles. Further than this 
the work presents no diffieulties to one of 
average ability. Oak is the most suitable 
wood for the purpose, thouzh white wood 
makes a nice desk also, says the Engineering 
World. 

Make the side pieces 50 in. long, 12 in. 


Home-Made Desk 


wide and % in. thick, with curved openings 
& in. hlgh nnd 8 in. wide at the bottom. 
Send the sides to the mill to have the pieces 
eut out, sending a drawing showing what 
you want done, also. Make the bevel at the 
top 45° or 3 In. each way. Cut the four 
eross-pieces from 74-in. material 244 In. 
long, two of them 12 in. wide for the top 
and bottom and two 1114 in. wide for the 
middle, In the top and bottom pieces cut 
з 1. rabbets on the baek inner edge for 
the backing, which should bé of t in. 
matched stock. Cut grooves 44 in. deep in 
the side pleces to receive the cross-pieces. 
Place the top piece 5 in. from the top of 
the side pieces, the second cross-piece place 
1414 in. lower, the third 12% in. lower yet 
and the bottom piece 10 inches lower than 
the third piece and/8t in. above the floor. 

Make the partitions for the pigeon holes 
of %-In, material 10 in. wide, two pleces 
being 2314 in. long, two 9 in. long, two 
65; in. long and two 6 in. long. Nall the 
two end piéces to the ends of the cross- 
pleces, then nail the two vertical pieces in 
place, first nailing to them the ends of the 
two short shelves, Nail the other ends of 
the short shelves through the end pieces. 
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Attach this frame to the desk by screws 
put through from the inside. When the 
backing is on, further support the frame by 
a lj-in. square strip screwed to the back- 
ing. The backing should be in 3614-in., 
lengths and may be nailed on with small 
nails, 

Make the drop-leaf from two pieces glued 
up, 24 in. long by 141 in. wide, Fit a cleat 
2 in, wide and 954 in. thick at each end to 
corresponding rabbets cut on tlie upper side. 
After fitting and gluing the cleats keep the 
shelf in clamps until the glue i& dry. At- 
tach the shelf to the desk with ornamental 
T hinges of brass or black iron and put on 
side chains as shown. Fit/a lock to the 
outer edge and to the inside upper corners 
of the case glue stop blocks to hold the leaf 
flush when desk is closed, 

— r 


WASHING WASTE 


Though waste is cheap, in a plant where 
economy in all branches is practiced, a good 
method of cleaning it for second use will 
not Te scorned, Save the waste as it Is 
used; allowing it to accumulate in a recep- 
table provided for it. When sufficient is on 
hand fit up an old barrel with a heating 


Waste- Washing Apparatus 


coil, says n correspondent of the Engineer's 

Review, fill it half full of water and, using 

anl-soda or soap, boil the waste until it is 

clean, When dry it will be as good па new. 
a ————— — 


“А woolen floor laid over hollow tile or 
concrete with not more than 14-In. space be- 
tween the wood and concrete, burns very 
slowly, and would have but little effect in 
feeding a flre."—Kidder. 

Life subseription to Popular Mechanics, 
only £10 or sent five years for $3. Addresses 
may be changed as often as desired. 
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AN INEXPENSIVE JACK 

A jack suitable to meet with an emergency 
may be constructed at a cost of three cents, 
as follows: 

Take an ordinary machine bolt (Fig. 1) 
any size and length that will bear the 
weight to be lifted or let down—sar, 15 to 
*4 in. diameter by 4 in. to 10 in. long. 
Get a block 4x4x12 in. and bore a hole about 
1 in. larger in diameter than the bolt 


through the center; also eut a mortise the 
size of the nut as at a, Fig. 2. The mortise 
is to keep the nut from turning. 

iet another block about 2x4x12 In. and on 
side in the center fasten a plate (b, 


one 


| ZA AKL 
SSNS 


Fiz. 3) 14 to lj in. thick and 2 to 4 in. 
square or round. If there are not holes 
drilled in the plate, fasten it to the block 
by driving in four or five nails at Ия edge 
and allowing the heads of the nails to hook 
over the edge of the plate. 

When blocks A and B are ready, place 
block A on the base or foundation, setting 
the bolt and. nut in the hole and the mor- 
tise, the head of the bolt being up, and put 
block B with plate b on the head of the 
bolt on the underside of the weight. (See 
Fig. 4.) Fit a pipe wrench (d) around the 
stem of the bolt (c) and proceed to tighten 
or release as the case requires, 
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An ordinary bolt is only threaded an inch 
or so at the point end, therefore only a 
short lift or release can be made at a time. 
To raise or lower more than the thrend will 
nllow, two jacks of similar construction 
would hasten matters, using one until the 
thread is exhausted, then setting tlie other 
and using ita limit of thread: then setting 
the first jack again, nnd so on until the 
weight is adjusted as required. If only one 
jack is used it will be necessary to block 
up for each adjustment. If a long lift or 
lowering is desired and a tap and die are 
handy, it would be well to thread the bolt 
to within an inch or so of its hend; this 
Will give a longer movement of bolt. A 


g 
A A 


jack of this 
heavy load: the writer has one in use that 
is made out of п machine bolt ™ in. in 
diameter nnd 3!5 In. long that cost 3 cents, 
and which lifts one corner of a house. 

A jack for general use ean be made at 


description will lift a very 


&mall eost, as follows: Get a machine bolt 


"4 to 1 in. in diameter and 10 to 12 In. long. 


Have it threaded to within one or two inches 
of the head and make a countersick (e, Fig. 
7) in the head of the bolt. Make a square 
box (Fig. 5) out of *&-In. strong. light timber 
nnd fasten n block about 2 in. thick by 4 to 
5 In. square (d, Fig. 6) at the top of the 
box. In the center of this block cut a 
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mortise for a nut, as at a, Fig. 2. At the bot- 
tom fasten a pasteboard 2 in. thick and 6 in. 
square. Prepare a block as at B, Fig. 3, 
fastening the plate in this case with coun- 
tersunk screws and a bolt with a sharp- 
pointed head (f, Fig. 8) in the center. This 
bolt is to set in countersink in head of bolt 
nt e, Fig b. 

A better and more substantial way is to 
make a screw with a permanent swivel 
plate, as follows: Have the bolt forged for 
the purpose, (see Figs. 9 and 10.) Have 
the square head set about an inch below 
the point end, then turn down the point end 
(g) nbout half its diameter for a distance 
lo In, longer than the thickness of the 
swivel plate b. Plate h should be 14 to 15 in. 
thick and about 3 to 4 in. square with a hole 
bored in the center of the same size as pin 
с and slightly countersunk on one side to 
make swivel, taking the place of block В, 
Fiz. 3, thus making a cheap and handy 
jack.—Contributed by C. N. Leonard, 1313 
Barth avenue, Indianapolis, Ind. 

ale RM О. 


HOME-MADE WHEAT HEATER FOR 
A MILL 


For the country mill where steam fs not 
usel я home-made wheat heater will be 
found serviceable. The American Miller de- 
seribes such an installation. 

Cut a hole in the middle of a stove pipe 
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Ноте» Ладе Wheat Heater 


and jein two balf links of pipe on each side. 
Cover the ends of the short pieces with 
sheet iron, making an opening in each large 
enough to admit a 2-in. gas pipe. Run the 
gas pipe from the wooden spout at the 
wheat bin, through the hot nir chamber so 
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made to the rolls. The stove pipe, of course, 
runs from stove to chimney. Keep up a 
food fire in the stove and the wheat as it 
nioves through the gas pipe wil] be put in 
rood condition for grinding. 
—Á————— 


CONVENIENT STENCIL HOLDER 


For applying stencil decorations a new 
stencil holder, a recent invention, will be 
found convenient. The device holds the 
stencil іп working position against either a 


Stencil Holder 


side wall or a ceiling while the pattern is 
being reproduced upon the surface against 
which it resta, The holder is adjustable to 
any height within its limit and is also 
collapsible, making it convenient for trans- 
portation from one job to another. 
ee ee 


TO DRESS UP A HEAAGON 

Turn the work round in the lathe, caliper 
the diameter and file a flat on round equal 
to one-half the diam- 
eter. File the next side 
of the hexagon in the 
sume way, and let the 
edge of this flat just 
rench the edge of the 
first flat. Proceed in 
this way until the 
eight sides are filed, If carefully done the 
work will come out exactly as shown In 
the sketeh.—Contributed br F. A. Sustins, 
Stevens Point, Wis. 

a T uS 

Life subscriptions to Popular Mechanics, 

$10, or, sent five years for $3. 
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TO FIREPROOF PAPER 

By immersing paper (plain, printed or 
written on) in a strong solution of alum 
water and then drying it, the paper will be 
made fireproof. Some paper, however, re- 
quires geveral immersions and must be im- 
mersed and dried until saturated. Test by 
holling saturated paper in the flame of a 
lighted candle, Money сап be fireproofed 
in this way.—Contributed bv John Weldon, 
433 Columbia St., Brooklyn, N. Y. 

— («A À—" B5À — — — — 


CONNECTING UP AN ALARM CLOCK 
TO RING AN ELECTRIC BELL 
Construct a shelf 6 in. x 4 in. of any hard- 
wood. Get a strip of thin brass 4 In. x !4 in. 
Bore а small hole 14 in. from each end to 
admit n small round-headed screw. Screw 
the brass strip 1!4 in. from the front edge 

und 1 in. from each side of the shelf. 

When this is completed make п contact 
point out of a piece of No. 16 iron or 
copper wire about 4 in. long. Bend one end 
of this wire In the shape shown at A, Fig. 1, 
so that 4 in. of the end at the center of the 
боя wil] project nt right angles to them. 
Bend the other end of the wire so that it 
ean be fastened to the shelf. Fasten this 
contact point 2 In. from the brass strip and 
254 in. from the right hand side of the base, 
The distance from the center of the coiled 
part to the base should be 3 in. БВ, Fig. 1, 
shows a gide view of thls part. 

Remove the alarm key from the clock, and 


if it has square corners cut it so it may be 
bent in the shape shown at C, Fig. 2, if it 
is round fasten a piece of No. 16 wire, bent 
in the shape indicated at C, to it, using 
wires to hold it in place. 
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Connect one wire from the electric bell to 
one of the screws in the brass strip and 
connect the other wire to the contact point, 
Bel the clock on the shelf with the front 
legs resting on the brass strip and so the 
contact point is a little to the right of the 
set key. The clock may be taken down to 
wind, and in winding the alarm only one 
turn is necessary. Leave the bent part of 
the key pointing upward so that when the 
alarm goes off the key will turn downward, 
striking the contact point and closing the 
circuit, remaining soountil someone comes to 
move the clock, and step the ringing. The 
ndvantage of this method is that there are 
no connections to loosen when the clock is 
taken down toowind.—Contributed by R. M. 
Taylor, Cineinnati, Ohio. 

num 2 


HOME-MADE SCREWDRIVER AND 
NAIL PUNCH 


A good screwdriver can te made out of 
an old flat file about 8 in. long by grinding 
it &nooth on both sides and on the edges 


GE ——— 


Home-Made Screwdriver and Punch 
to the shape of a screwdriver. One of these 
screwdrivers after a years usé is as good 
as when first made. 

A nail punch may be made of an 8-іп, 
гала Ше by taking a piece 4 in. long out 
of the middle and grinding the point half 
smooth and leaving the other half as it 1s.— 
Contributed by Edgar Robertson, Castleton, 
М. Y. 

n — 


LINSEED OIL AS FLUX IN TIN- 
NING ROOFS 


Tin roofs neel have absolutely no pres 
paration previous to painting, if the tin. 
&mith uses linseed oil for a flux. The oil Is 
not quite as rapid as rosin or acid, but it 
leaves nothing objectionable to be dealt 
with afterwards, Acid will run into the 
seans and canse corrosion, while rosin is 
extremely hard to remove, especially from 
pits and irregularities in the surface,Con- 
tributed by James Н. Beebee, Rochester, 
М. Y. 
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RING WIRING AND DISTRIBUTION 


Circuit distribution in closely built dis- 
tricts is à problem whieh differs largely 
from that encountered in suburban or rural 
localities, The most improved method util- 
izes a seheme eile The Block, says the 
American Telephone Journal, In the center 
of blocks consisting of the area  enelosed 
within four streets, terminal boxes nre in- 
Rtalled. From there the twistel риге Are 
run through rings fastened to fences or 
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Ring Wiring, Showing Details of Installation 


walls, and in this manner distributed to the 
subscribers” stations, The cable lendine te 
the terminal box is brought in unlerzgroundl 
and the box place in a dry cellar te whieh 
üccesg can be readily secured at oll tines, 
The supports employed for this method of 
distribution consist of iron serow eres er 
rings not smaller than o. 4. amd of sunimi- 
cient size to allow all the present amd] pros- 
pective lines along any route to readily pass 
through them without binding, These sup- 
ports should he covered with an insulating 
enamel which not only. adds to the resist- 
ance of the line in damp weather, bit Alen 
prevents to a large extent any efus of 
the insulation when the wires nre pulled: in. 

These rings are shown at B Iu the сит 
panying illustration. Jn placing them, if 
in brick or stone. the hole should be drill] 
and a wooden plug driven in fo give a auf- 
ficlently strong holding point for the screw 
thread. — Insulated rings should never phe 
driven In, as hy so doing, the enamel will 
be eraeked off, destroving / its insulating 
quality, aml also forming л rough surface 
upon the ring which will wear away the 
insulation upon the wire, For turninz oor- 
ners, rings with nb irons in place of the 
screws should Te eoploved. Where the 
line ronte la along fenees no trouble will be 
experienced in /serewing the eves to the 
woodwork. At the final ring where the 
twisted pair lenves the run to enter a sulh 
geriher's promises, it should be tapped off 
as shown ant G, This gives ndditionni 
strength to the elrenit and prevents the 
wires slipping. 
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This method of distribution is sightly and 
affords excellent protection to the circuits 
in enses of storm, by holding them close to 
the building or fence, which acts as a shield 
against the wimi. 


о S 
SAND THE SECOND COAT OF 
PAINT 


If the second cont of paint is well sanded 
with fine sand, it will not need to be painted 
again in twenty-five venrg writes James H, 
Beebee, of Rochester, A. Y. Use &enslhore 
sand, well washed and freed from all im- 
purities, 
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HAND-PACKER FOR SACKING 
FLOUR 


The accompanying sketch shows n handy 
picker for Sucking flour by ипи. There Is 
little 10 explain in the sketch, as — nnvone 
cin хее Ata glance all that is required to 
make it. If eun he put on any hand packer, 
пуа Agmeriéan Miller. 
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Hana “acker for Sacking Flour 


It ean be made by anrone, and all that 
ін reanmired is a 2x4, a rope, rope pulley and 
weizhts to little more than eounterbalanee 
nnd draw up the sack platform. 
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METHOD OF WINDING COILS 


In replacing some burnt-out coils in a 


controller I hit on the accompanying kink, 
writes О. N. Tait, electrician, Mountain 
View, California: 

In a piece of !4-in. iron 12 or 14 in. long 


GERMAN Si VER WIRE 
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HOW TO PRESERVE POSTS 


Wood can be made to last longer than 
Iron if treated according to the following 
directions, writes Anthony Haselman, 80 
Morton street, Newark, N. J.: 

Into boiled linseed oil stir pulverized coal 


FINISHED COIL 


Qood Coll-Winding Method 


drill two holes, one near гас end. Over 
this rod slip two common bushings, such 
йв are used to go through walls. Have the 
heads of the bushings away from each 
other, and use gummed paper to hold the 
ends together. Then with a piece of As- 
bestos paper take one turn around the tubes, 
holding this In place with gummed paper 
also. Put the work In the lathe and wind 
on the wire its own width apart. Cut off 
the wire and put the other end in the other 
hole, Then take the work out of the lathe 
and place In a gas flame, turning tb onee, 
until the wire is red hot all over. Allow to 
cool slowly; by doing this the Wire’ may 
finally be cut off without danger of its un- 
winding. When cold coat with shellac. Knot 
the ends of the wire and you will have п 
coil that Is noncombustible and can easily 
be removed from the mandrel, 

I have a set of these eoll& in a controller 
on a huge rotary press and they have given 
good service under hard usage. 
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TO FIND HOW MUCH GRAIN ANY 
BIN WILL HOLD 


For finding how many bushels of grain 
any bin will hold try the short cut of multi- 
plying the length, breadth and height in feet 
together and then multiply by 6.8 The 
result will be the number of bushels the 
bin will hold. This rule is shorter than 
the old rule, says the Grain Man's Guide, 
nnd is accurate, 


until the mixture is of the consistency of 
mint. Puta coat of this over the timber, 
and there is not a man living who will see 
it rot. 

=» —— 


HOW TO HEAT LARGE BODIES OF 
WATER 


Large volumes of water, such as con- 
tained in swimming tanks, etec., can be rap- 
idly heated by means of the arrangement 
shown 1n the illustration. It consists of an 
ejector having space for steam around а 
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Heating Large Bodies of Water 


central tube through which the water pass- 
ея, The steam is turned on and rushes out 
of the concentric opening, drawing the wa- 
ter after jt. One hundred gallons of water 
can be raised 50 degrees In three minutes In 
this way with only a 14-іп. steam connec- 
tion, and a 1%-in, water inlet, or in one 
minute with n 1-in. steam pipe and a atoi 
water opening. | 
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HYDROFLUORIC ACID vs. SUL- 
PHURIC ACID FOR PICK- 
LING CAST IRON 


By F. №. Hobbs, Electroplater. 

The use of hydrofluoric acid for pickling 
enst tron preparatory to polishing and plat- 
ing marks а great stride in the reduction 
of cost nod quality of work produced. The 
oll methal of pickling with sulphuric acid 
Wis very unsatisfactory at best; in spite of 
the various alkali baths used after pick- 
ling, the work nearly always behaved badly 
in the nickel path, owing to the acid remain- 
ing in the pores of the iron, and the result 
was s dark unsightly deposit, especially 
in the backgrounds or unpolished surfaces, 
and n contaminated solution, Suppose a 
pinin surface is to be pickled: If the sand 
is burned in in patches, which is often the 
case, the acid must work its war under the 


Apparatus for Pickling Castings 


saml, dissolving the iron, thereby freeing 
the вл: at the same time the ach is zolng 
much deeper into the exposed places where 
there is no sand; result, an uneven surface 
requiring extra work to grind it even again. 

Hydrofluorle acid bas тегу little | effect 
upon iron, but dissolves saml. very freely 
amd therein lies the secret of its superiority. 
Its use results in a smooth zrev casting free 
from sand and seale, and one which, when 
rinsed and soaked for teu or tifteen minutes 
in lime water, will grind easily and come 
out of the nickel bath a perfect white, and 
the condition of the solution will not be af- 
fected in the least, After using lhrdrofluoric 
acid for two years, I can positively say 
that the use of sulphuric acid for pickling 
is simply a loss of time and material aa 
compared to  lydrofluoric. Hvdrofluorie 
gives emery, lue. wheels, solution and 
time and produces a far better class of work 
than could be had tv the nse of sulphuric 
eid or no acid. 

A convenient method of using the acid is 
shown In the accompanying sketch. At the 
left is a bench a trifle higher than top of 
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the tanks. On this bench is a shallow lead 
tray large enough to permit the barrel of 
acid to be stood in it. A small lead pipe 
leads to the first tank, which should be lend- 
line with seams burned, not soldered, This 
lank is to contain the acid, one parteto ff- 
teen parts of water, Tank No. 2 da for сиг 
water, and Tank No. 3 for hot lime water. 
Ihe lime water ean best be heated by in- 
serlinz a coll of steam pipe. Above the 
tank i8 a track with a seb of. Small falls 
connected to a truck on the аск, / The cage 
or car is made of soft wool doweled to- 
gether with wooden dowels and slung from 
falls by an *ron strap sheathed in lend pipe. 
The ейде is first loaded and lowered into 
tank Мо, 1, then raised, гип along the track 
and lowered into Xo. 2, then up and along 
and into Xo, 3, then up and run back and 
lowered on to pieces of scantling placed 
across Mo, 2, where it may dry by the heat 
caused hy the hot lime water. Have two or 
more heavy hoops made and rolled in hot 
lead, and. when a barrel of acid is received, 
plaice the hoops on as a protection, should 
the acid find its way through the pitch lin- 
ing and attack the slender loops on the bar- 
rel Put a strap on the barrel and raise it 
into the tray, then puncture the side near 
the lower head with a nail in such manner 
that when the acil runs out it will strike 
iu the tray and be conducted to the tank 
hy the small lend pipe. When the proper 
amount has been drawn off, stop up the 
puneture with a wooden pling. Should this 
lenk a little or should the joints leak a little, 
the acid will be conveyed by way of trav 
and pipe to the tank so none will be lost. 
When the barrel is empty it may be low- 
ered aml the beaver hoops knocked off for 
use on the next barrel, 

The acid is shipped In piteh-lined barrels 
or lead-lined carboys; the carbors soon be- 
come leaky, owing to rough usage in trans. 
portation and are expensive: therefore, T 
recommend that the barrels be used for 
transportation. 

— CD 


MADE A WASHER OF A KEV 

While looking for a washer, whieh I failed 
to find, I ran aeross nn old brass kev with 
n round ring at the top und fluttened ni 
both sides, Using a cold chisel, hammer and 
fle I eut the ring off, then filed it perfectly 
round. It worked like a charm for the 
water faucet.—Contributed by W. A. Perry, 
14 Orange street, Brooklyn, N. Y, 
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HOW TO TIE A JURYMAST KNOT 


This knot is also known as a mast- 
head knot and a bottle hitech and is used at 
the top of n temporary derrick in place of 
a mast iron to fasten the guys to. A corre- 
spondent of the American Machinist tells 
how to tie the knot. 


Take n piece of stout cord and hold it 
between the thumb and forefinger of each 
hand with a space of about 6 In. be. 
tween the hands, Then twist the cord right- 
handed with the thumb and forefinger of 
the right hand only. This will throw up a 
"hight" Hke Fig. 1, with the part A under В. 
Grasp the loop thus formed between the 
thumb and forefinger of the left hand at 
the point where the two parts cross. Then 
move the thumb anid forefinger of the right 
hand along the cord about 6 im. amd 
throw up another “bight,” laying it on top 
of the first one. You then have Fig. 2. Hold 


these two bights with the left thumb and 
foreiinger, measure off another 6 In. and 
throw the last “bight.” Place it-on top of 
the last one made and you have Fig. 3. 
Take the part E in the last bight at Fig. 3 
und- while holding the other parts in place 


germ, 
" 


—pass it under B, over C and under A. This 
mikes Fig. 4. Then tnke B, Fig. 4, and pass 
It under Deand over F. The result is Fig. 
9. ^Fhen, while holding E in the left and B 
in the right hand, take hold of X with the 
teeth and pull it. The result will be Fig. 6. 
In practice the part О in Fig. 6 goes over 
the reduced part of the mast or derrick 
head. The forestay ijs mode fast to X. The 
stays to E and Н. Y and Z form the back 
stays. Any strain on the stars tightens up 
0. Ry pulling Y and Z in opposite directions 
the knot comes out. Every workman should 
know how to tie this knot. 


PIPE-CLEANING MACHINE 


A machine for freeing pipe. of oil and 
rust preparatory to painting, consists of a 
wooden drum, 4 ft. in dlameter and 22 ft. 
long, Which is worked at about ten revolu- 
tions per minute, says the Journal of Elec- 
tricity, Power and 628. The pipe to be 
. cleaned is Placed in the drum and nearly 
covered with cleans sharp sand. Sand 1s 
added as required After the first charge. 
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There is enough pipe for one time in the 
drum when the top piece drops and rolls 
over the other pipes, about one each turn, 
or so. If it drops too often, remove one 
plece nt a time until right, or if it drops 
not at all, add pipe until it does, This 
methal wil clean the pipe bright inside 
and out. All the eost is for power to run 
the machine and help to handle the pipe. 
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Wooden Drum for Cleaning Pipe 
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REMOVING KEYS FROM VALVE 
STEMS AND SHAFTS 


While adjusting a high duty pumping 
engine with Corliss valve motion, I fre- 


quently found it necessary to remove the 


Removing a Key 


keys from the valve stems. Most all keys 
are driven in to stay and it is no easy 
matter to start one without breaking off 
the hend or bending the key, but by means 
of the following wrinkle I found it quite 
easy to remove most any key. 

Place a monkey wrench on the head of 
the key as in the illustration, and drive a 
chisel or wedge between the head of the 
key and the stem, or the shaft, or what- 
ever it may be. While driving, press 
against the handle of the wrench. 

The wrench puts an even strain on the 
key and also keeps the wedge or chisel in 
place. Squirting kerosene oil around the 
key will also aid in extracting it. I learned 
this scheme in a machine shop where, it 
was used to remove sprocket wheels keyed 
on the ends of shafts.—Contributed by John 
Weldon, 433 Columbia St, Brooklyn, N. Y. 

— t —————— 


SAID TO CURE FELON 


A very simple cure for a felon is given in 
the Medical Visitor by Dr. Whitman. The 
doctor says that for the last fifteen years he 
has used egg to cure felon, and has yet to 
see a ense it will not eure, The way to ap- 
ply the egg is as follows: 

Take а fresh egg and eraek the shell at the 
larger end. Make a hole just large enough 
to admit the thumb or finger, whichever It 
may be, and force it into the egg as far as 
possible without rupturing the shell. Wipe 
off the egg which runs out and bind a hand. 
kerchief or soft ¢loth around the finger or 
thumb, leaving the egg on over night. This 
will generally cure in one application, but 
if not make another application. 


-——————ÀM——h-— 

White spots on polished furniture, caused 
hy hot dishes or aleohol, may be removed 
by the use of spirits of camphor, 
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HOW A GAS ENGINE TALKS 


To the experienced man the gas engine 
has a language of its own which the man 
who runs it must at all times understand, 
says Gas Power. If he cannot do this then 
his experiences with the engine are going 
to be varied, but they won't be pleasant. 
When the engine is right and is, in conse- 
quence of being so, doing what is right, 
the only sound it emits are such /as are 
made up from the clicking of the valves, 
the inhalation of the nir and the exhaust. 
When the usual sounds are well under- 
stood, any unusual ones will be promptly 
noticed and their cause located and re- 
moved, The trained ear is probably а bet. 
ter trouble detector than the eve. The best 
way to become acquainted with the natural 
sounds ia to first operate or run the engine 
for a time, ялт from a half to an hour, 
free: without л load. 

It will be noticed that under no load, be- 
sides driving itself, if it is a hit-and-mlss 
governor engine, it will produce an inhala- 
tion sound followed immediately by a loud 
exhaust report. If the governor is the least 
bit off or sluggish a second or third of this 
pair of sounds may follow in quick succes- 
sion. But usually the first is followed by 
itm intermission, which is made up of a 
serles of suction sounds at the end of the 
exhaust pipe, if the governor serves to hold 
up the exhaust valve when no impulse is 
needed. These suction or blowing sounds 
are due to the inhalation and expulsion of 
the air through the exhaust pipe, at each 
movement of the piston, so long as the gov- 
ernor holds up the exhaust valve. The 
moment this valve is released a loud suction 
or inhalation sound is again heard at the 
mouth of the receiving pipe, followed im- 
mediately bv the loud report at the end of 
the exhaust pipe, which pair of sounds is 
the result of taking into and igniting the 
charge within the eylinder and exhausting 
the burnt gases under the pressure that re- 
mains in the eylinder at the time the ex- 
haust valve opens. 

Now, if the inhalation sound at the re- 
ceiving pipe is heard and the loud exhaust 
report does not follow, the operator knows 
at once that the charge taken during the 
inhalation wns not ignited or exploded. He 
knows there is n natural sound missing 
which alenifies an abnormal condition, Не 
reasons, if the charge isn’t exploded, why 
not? Did the gasoline fail to get into the 
air current in sufficient quantity to make 
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the proper mixture? or did it overcharge 
the air? or was the mixture right and did 
the battery fall to make a spark? or if 
proper mixture and spark were both pres- 
ent, is there a leak of sufficient gravity 
through the valve or around the piston, by 
the packing rings, to allow practically all 
of the charge to escape before the spark is 
made т 

The absenee of a natural sound produe- 
tion will aften point out an abnormal con- 
dition as readily as the presence of an un- 
natural one will. A careful operator notices 
all of these things. None of them escapes 
his ears so long as he is within hearing dis- 
tance of his engine, To him the absence 
of one natural sound is the letter that mis- 
spells the two words, successful operation, 
consequently the importance of being nble 
to detect the absence of the natural sounds. 
To know them is the only sure wav to no- 
tice their absence. 

The frequency of the exhaust reports in- 
crease ns the engine is put under a load. 
And the heavier the load the more fre- 
quent the reports, until a ful load is 
reached. <A trained operator con be away 
across the country and within hearing dis- 
tance of his engine, or rather the exhaust 
reports of it, and be able to say that the 
engine is running well and easily carrying 
ita load, or that there Is something wrong 
with it. 

Now, one of the common expressions of 
discontent the engine makes is pounding in 
the cylinder: and this usually occurs when 
the engine is under a heavy load. The in- 
terior of the cylinder gets so hot that. some 
burnt carbon or projecting point .of iron 
becomes heated to the igniting point. This 
in connection with the heat generated by 
the compression pressure ignites the charge 
before the piston has completed its com- 
pression stroke, The result is a sudden 
conflict between the explosive and compres- 
sion forces. This sudden collision of forces 
causes п heavy pound in the cylinder. А 
loose flywheel causesea thump, usually at 
every impulse the engine takes. Looseness 
at the wrist box causes a knock. <A loose 
erosshend box usually causes a clatter. А 
knock once located around the connecting 
ral may be due to either the crosshead or 
wrist boxes being adjusted too tightly. One 
may be so tight as to lift and depress the 
other end at each revolution. Often a 
knock or clatter at the erosshend or wrist 
bearing may be cured by simply loosening 
up the bearing or box at the other end of 


the connecting rod from that where the 
knock is located. 

A fiywheel loose on the shaft sometimes 
makes a rubbing sound, caused by some 
part of the circumference of the rim of the 
Wheel rubbing at each revolution against 
some object near the engine. There is a 
barking or coughing noise at times from 
the cylinder, due to escape of the explosive 
force past the piston rings. This seldom 
occurs unless rings are badly worn or poorly 
fitted to the piston. Sometimes cummy oil 
Will cause rings to stick in their grooves. 
A blowing noise just in advance of the ех. 
haust report at the mouth of the exhaust 
pipe indicates a lenk at the exhnust valve, 

— dm— Do we —— — — 


GASKETS FOR CYLINDER HEADS 


Cylinder head gaskets sometimes have a 
frayed or chewed appearance after being in 
use a short time, due to a breathing action 
or movement of the evlinder head outward, 
Which aetion permits water to escape De- 
tween the gasket and head. 

If à gasket similar to the one shown at В 
iu the illustration is made, treated to a 


SUCTION 
Gaskets for Cylinder Heads 


coating of graphite and evlinder oll and in- 
serted in place, n water-tight joint will re- 
sult, says the Nationnal Engineer, even 
though the breathing action of the cylinder 
head continues. The method of applying the 
gasket is shown at A. 

—— be - 

Varnish should not be thinned with tur- 
pentine, says the Master Painter. It re- 
duces the gloss nnd if the turpentine has 
been adulterated with mineral oll injures 
the varnish. 

ee ——— 

Shop Notes for 1906 will be rendy Decem- 

ber 1st Price, 50 cents. 
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ENGINES CROSS RIVER ON AERIAL 
TRAMWAY, 


During the construction of a new bridge 
over White river at Indianapolis recently, a 
daily spectacle, enjoyed by hundreds of 
people, was the transportation of material 
and machinery across the river on on aerial 


"Frequently the Engineer Rode ÁAcross'' 


tramway. It was nothing unusual for the 
apparatus to pick up. a large engine, holst it 
high in the air and. send it across to the 
other side on the suspended cable. Ете. 
quently the engineer rode across on the 
engine, although the great load traveled at 
a giddy height. 
— — 

By using soap and water on an ollstone, 
as а substitute’ for oil, a smoother and 
finer edge can be given to knives and wood- 
working tools, writes John Weldon, of 
Brooklyn, N. Ү. 
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DYNAMITE SHIP BLOCKS SUEZ 
CANAL 


Explosion Hurls Wreckage 2,000 Feet in Air 


The British steamer Chatham sank while 
passing through the Suez canal, Engineers 
declared it could not be raised, and as the 
vessel blocked the canal it was decided to 
blow her up with 90 tons of dynamite and 
blasting gelatin which formed part. of the 
Cargo, 

Mines were placed in and areund the hull, 
und fired through electrié wires from a point 
live miles distant. At the expiration of 8 
seconds water had reached a height of 2,000 
ft, and wreckage continued to rise for 35 
seconds, The canal was practically emptied 
of water for n length of 600 ft, and 500 ft. 
of one bank was destroyed, Thousands of 
dead fish were seattered in all directions. 

——————— 0 


CODE TO DETERMINE LETTERS IN 
TELEPHONING 


Have yon. ever tried to name a letter 
when using a telephone where the party at 
the other end cheerfully persisted in henr- 
ing your "B" as "T" or "D"? To remedy such 
difficulties and insure absolute accuracy J. 
H. Bailey, manager of a telegraph office, sug- 
gests a simple plan In telephony. He ree- 
ommends a universal code which could be 
printed in all telephone directories, and be 
available for either local or long distance 
use, One wonl which cannot be confused 
with any other word in the code is selected 
to represent each letter, the word commene- 
ing with the letter it represents. The fol- 
lowing eode would be а good one. 


Arthur Nancy 
Eenjamin Oliver 
Charlie Paul 

David Gueen 
Edward Robert 
Frank Samuel 
George Thomas 
Henry Underwood 
Isabel Violet 

John William 
Klondike (X) for Cross Road 
Lady Yellow Dog 
Mary Zebra. 


For train dispatching where accuracy is 
absolutely essential the code could be ex- 
tended to Indicate the numerals in the same 
manner as letters. 
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CRAFT THAT TRAVELS ON WATER, LAND, OR SEA 


The Craft in Use on Land 


The interesting craft shown In the Illus- 
tration was constructed by T. Richmond, 
Jessup, Iowa. The power is a 3-cylinder 
zasoline engine, For use on land the ma- 
chine is operated as shown. In the water 


a set of hinged paddles, which can be ft- 
tached to the wheels, automatically, open 
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and close as the wheels revolve. For an ice 
boat spikes are fastened to the driving 
wheels and a runner placed under the for- 


— ward wheel; two runners are also placed 


beneath the craft inside the driving wheels. 
Any of the three changes can be made in 
й few minutes, 
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“They Make 9 Miles an Hour Up the Mississippi" 


For work on shallow water and against a 
swift current, flat-bottom stern-wheel boats, 
propeiled by gasoline engines, are found to 
be swift and serviceable. The illustration 
shows three of these boats which ply be- 
tween the shrimp fishing ground at Grand 
Isle, La., aud the cannery of a New Orlenns 
firm. 

The boats nre of 16 gross tons each, 60 


ft. long, 15 ft. beam and 8% ft. depth or 
hold, Each Js equipped with a 30-hp., 3- 
cylinder vertical type Special marine en- 
gine. The engines are set fore and aft and 
drive the stern wheel through a worm gear 
and sprocket wheels and chain. They make 
9 miles an hour, upstream, against a 4-mile 
eurrent in the Mississippi river, a good 
speed for a boat cr this kind, 
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By M. G. KOPP 


PART III 

The following will be needed: 8 oz. of 
potassium chlorate (KCIO,), (10 cents); 8 oz. 
of manganese dioxide (AlnO.), (5 cents); a 
piece of sodium hydroxide; a hard glass 
test tube (10 cents); a Florence flask (15 
liter, 15 cents): a two-holed rubber stop- 
per to fit 14 1, flask (10 cents); another 
stopper but having one hole to fit hard glass 
test tube (10 cents). 


DISTILLATION. 


Distillation is the process of converting a 
liquid into vapor and then condensing the 
vapor to the liquid state, Water is purified 
by fitrution or by distillation, Filtratlon 
serves merely to separate insoluble particles 
from a liquid, whereas distillation separates 
the solubie and insoluble particles from a 
liquid, When impure water is distilled all 
the substances more volatile than the water 
will appear in the first portions of the dis- 
tillate:z all much less volatile particles will 
remain bebind in the retort or distilling 
flask as a "residue." 

For example: place in a 15 liter Florence 
flask about a teaspoonful of salt (NaCl), 
sodium chloride; a small quantity of sand 
(КІС), silicon dioxide; and then half all 
the flask with water (Н.О). "Taste the liq- 
uid. Ву means of a rubber stopper, аъ tube 
(such as was bent in Part II, Fig. 5), 
ring stand, ete, arrange an appaüratus as 
shown in Fig. 1. Heat the mixture in the 
flask to the boiling point. The’ heating 
should be done very slowly so As not to 
break the flask. When the liquid boils, 
steam, 1. e, water vapor, will pass through 
the tube "a" and into the bottle “bh.” where 
|t wili condense into water and run into the 
dish ^c," The bottle "D" can be a small 
preserve jar or the Hke and the dish "e" 
n common saucer. Taste the water in the 
dish. It has a "flat" taste but is free from 
the sand sand does not taste salty. This 
water is called the distillate. The reason 
that the sand and salt did not pass over 
into the dish 18 that sand and salt are not 
volatile at the bolling point of water. If 
one filtered the solution in the flask the fil- 
trate would not be free from the sodium 
chloride, since sodium chloride is soluble 


in water, во that to free the water from the 
sodium chloride it would have to be dis- 
tilled. The reason that distilled water has a 
"fiat" tasie is due to the fact that all the 
gases present in natural water are boiled 
away. Distilled water can be made more 
palatable by either allowing air to bubble 
through It or by shaking it vigorously in a 
bottle open to the nir. 


CRYSTALLIZATION. 


If a solid separates from a solution slow- 
ly, it will frequentiy be found to consist of 
regular masses called -crystals. The more 
slowly crystallization takes place, the larger 
and inore perfect will the crystals be. If 
the solution containing dissolved erystalline 
matter be boiled so as to leave n snturateid 
solution (saturated with ecrrstalline mat- 
ter) and then cooled quickly, smal!, irrezu- 
lar crystals will be formed. When a sub- 
stance separates from a solution, either 
throuzh rapid cooling or the addition of 
some substance, small crystals or amor- 
phous (non-crystalline) particles form. This 
substance ія called a precipitate. In Part I 
when to n К.к), solution. CH,UH was added 
4 white precipitate was formed. 

In a test tube dissolve some CuSo,. Koil 
the solution for several moments and allow 
to cool slowly. Notice erystals produced. 
Repeat above experiment, but cool quickly 
һу allowing a stream of water to flow over 
tube, Notice size of crystals. 

When two substunces are dissolved in a 
liquid and the resulting solution allowed to 
erystallize, the two substances will erystal- 
lize separately. Crystals do not contain 
solids alone, but have a certain amount of 
water contained in them. Put a piece of 
CuSO, in a test tube and hent. The CuSo, 
turns white and water condenses near the 
top of the tube. This shows that Сиво, 
contains water of errstullizatlon. Add я 
drop of water to the white substance in the 
tube. Notice effect. 

Place a crystal (dry) of sodium carbonate 
(Na,CO,), which 1s common washing soda, 
on a piece of paper. Place a crystal of 
CuSO, on a similar piece of paper. Allow 
to stand for n day or two. The Ма„СО, 
will be found all crumbled up and the 
CuSO, unchanged. The Na,CO, crumbled up 
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because it gave up its water of ervstalliza- 
tion to the air. This process is known as 
“efflorescence.” Place a small piece of sodium 
hydroxide (NaOH) in an evaporating dish 
and allow to stand for several hours. If the 
air is not too dry the NaOH will be found 
surrounded by a thick solution. NaQH on 
standing exposed to the nir takes In moist- 
ure, This process 18 known as “deliques- 
сепсе,” 
HOW TO WRITE EQUATIONS. 

When chemists wish to Indicate certain 
compounds they write the compounds by 
placing the symbols of the elements, mnk- 
ing up that compound, side by side. Thus, 
copper sulphate is written CuSO, which 
means that a compound of copper and sul- 


Fig. 1 
DIE TILIA T ION 
APPARATUS 


phuric acid is referred to. To write tlie 
zruphie representations of various com- 
pounds, Which is known as formula writ- 
ing, one must know what “valence” means. 
The power of the atoms to unite with dif- 
ferent numbers of other atoms ts called 
valence, An element such ая chlorine, 
whose atom can hold only one atom of hy- 
drogen, is said to be univalent. An element 
like oxygen, whose atom can hold two hy- 
drogens, Is sald to be bivalent (valence of 
two); one like nitrogen, trivalent, and so on. 
Valence is not only the power of combina- 
tion, but also the power of replacement. 
Thus the formula of potassium sulphate 
К 

—80, (K.80,) is derived from that of sul- 
К 


MECHANICS 


1149 


H 
phurie acid—SO, (H.80,), by replacing two 
Н 
hydrogen atoms by two of potassium, since 
the valence of potassium is one. In the 
NO, 


case of zinc nitrate Zn one atom of zine 
NU, 
has replaced two hydrogen atoms in 
(2HNO,), hence zine is bivalent. Similarly, 
iron is trivalent in ferric phosphate, FePO,; 
for the formula of phosphoric acid is H,PO,. 
Aluminum is also trivalent in aluminum sul- 
phate, Al, (50,).; for two aluminum atoma, 
each with a valence of three, replace six 
hydrogen atoms in 3H.80, The valenee of 
an element is represented by a Roman ñe- 
ure directly above and to the right of the 
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symbol of nn element. In Part II, in the 
table of elements, the valencles аге shown. 
A bivalent element, like oxygen, unites with 
two atoms of a univalent element, but with 
only one of another bivalent element. Thus, 
calcium chloride has the formula CaCh; but 
calcium oxide the formula СаО, When a 
bivalent element unites with a trivalent ele- 
ment, two atoms of the trivalent element 
generally require three of the bivalent one. 
Thus ALO, for aluminum oxide. 

Knowing now how to write formulas, one 
сап easily learn how to write “equations” 
representing a chemical change. Thus, take 
for example the reaction of HSO, on Zn. 
The equation is written thus: 

H.50, - Zn—ZnE0Q, +H. 
and read, sulphuric acid plus two of zine 
give zinc sulphate and two of hydrogen. 
The number of elements on one side of the 
equation must equal those on the other. In 
the above there are two hydrogens, one sul- 
phur, four oxrgen and one zine on both 
sides of the equation. Since the valence of 
zine is two it exactly replaces the hydrogen 
in the H.SO,. Take for example: 

4n+20Cl—4nCl,+ Н, 


Here there is only one replaceable hydro- 


ren, so, siuce the valence of zine is two, 
two HCI's must be taken. To become pro- 
ficient in writing formulas and equations 
one must constantly practice writing out 
all kinds of reactions and compounds, bear- 
ing in mind to alwars have the equations 
equal in quantities on both sides, and that 
the eorreet number of replacenble elements 
be taken to satisfy the comblning substance. 


OXYGEN. 


Symbol О, Valence 2, Discovered by Priestly 
in 1114. 

In the free state oxygen occurs in the 
oir, mechanically mixed with. about four 
times Its volume of nitrogen, In combina- 
tlon with other elements it is found in large 
quantities, It constitutes 44 to 48 per cent 
of the weight of the earth's crust, 38.89 per 
cent of water and about 23 per cent by 
weight of the air. 

Heat а small quantity of mercuric oxide 
(HzO) in a test tube of hard glass. The 
oxygen is. driven off while the mercury con- 
denses on the sides of the tube, The equa- 
tlon. representing the reaction is: 

2Hg0— 2Hz +0, 

Light a. small piece of wood, blow out 
the flame, and while the wood is still glow- 
ing plunge it quickly into the test tube, ТЕ 
immediately bursts into a flame of a very 
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bright color, Notice how much quicker the 
stick burns in pure oxygen than in the nir. 
Clean out the test tube as well as possible. 
If any Hz remains on the sides put a little 
HNO, into the tube and warm, when the Hz 
will dissolve. Clean out the tube well with 
НО and dry. Repeat the HgO experiment, 
using potassium chlorate (KCIO,) in place 
of НЕО. On heating KC1O, it melts, лий at 
about 400° (Centigrade) decomposes with 
brisk effervescence, giving off oxygen and 
potassium chloride: 
KCIO,2KCI 4-30 Р 
Try glowing splinter experiment ns above. 
Next arrange an apparatus/as shown in 
Fig. 2, using a hard, glass test tube (A). 


Partly fill the test tube with КСО, and 
manganese dioxide (MnQ.), using one-third 
ав much MnO, as КОЮ, Heat slowly 
and pass the evolved gas into n wide-mouth 
bottle or fruit jar, as shown in Fig. 2, hav- 
Ing filled the jar with water and set in the 
tube (B) over the collector (C). When all 
the water is displaced slip a plece of сага- 
board, vaselined on one side, over the mouth 
of the jar, and then set un»right on the 
bench: the vaselined cardboard prevents the 
gas from escaping. Collect three 15-pint jars 
full of gas. Into one jar plunge a red-hot 
iron wire. Into the other put burning sul- 
phur. The sulphur is put on the spoon 
shown in Fig. 3, and then the spoon put 
into the flame of the burner. When the 
sulphur burns, the spoon with it on is put 
into the jar of oxygen. Into the third put a 
Flowing piece of ehareonl, or zine and sul- 
phur heated, by means of the holder shown 
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in Fig. 3. The RCIÓ, and МА, decomposes 
as follows: 

(1) 2Mn0,4-2KCIO,— 2KMnO, Cl, +0, 

(2) ZIKXMnO,—K.Mn0O, + MnüO, 4- 0, 

(3) R,MnO, - Cl, — 2KCI 4- MnOs 4-0, 
Мп, + КОЮ, decompose to form oxygen at 
about 200* Centigrade as compared with 
400° with АСО, alone. From the above ex- 
periments it can readily be seen that oxy- 
gen is a colorless, odorless, tasteless gas, 
It is somewhat heavier than air and 16 
times as heavy as hydrogen. It Is condensed 
to a bright blue liquid at a temperature of 
118° Cent. and 50 atmospheres pressure, As 
the above experiments show, oxygen is an 
energetic supporter of combustion. Oxygen 
is the power of life; without it we would 
die. It is the only part of the alr that sup- 
ports our life. 

Fire or combustion is produced by the 
union of the fuel with atmospheric oxygen. 
Before a substance ean unite with oxygen 
it must be heated to what is termed its 
kindling point; to produce flame, it must be 
changed into gas A flame is burning gas. 
In a buunsen burner we have oxygen enter: 
ing at the base, through the holes, into the 
burner where mixing with the gas it pro- 
duces a non-luminous flame. On covering 
the holes and thus keeping out the oxygen, 
the flame is u smoky one, since the carbon 
and gases in the flame have not oxvgen 
enough to heat them up. In the next part 
we will study more fully the bunsen burner 
under the title of "Flames." 

Oxygen playa Just as important а part 
in the operation of our соп stoves as 1f does 
in the flame of a bunsen burner. ) Referring 
to Fizure 4, we have the alr (oxygen) en. 
tering at the bottom of the fire and, uniting 
with the coal (carbon), forms СО, (carbon 
dioxide), As the CO; passes through the 
hot coals it is reduced to (CO) carbon mon- 
oxide (Di—2;: mon-l). The CO burns at 
the top of the bed of coals into the familiar 
blue flame, uniting with the oxygen of the 
air above the coals to-form CO, again: 

2C0 +02=2C0, 

In the next part. we will take up flames, 
Centigrade and» Fahrenheit thermometers, 
and hydrozen and its properties. 

Oooo 

The first disaster nt sea to be reported by 
wirtless telegraph occurred on the vessel 
"Campania" when just off Nantucket, re- 
cently. An inrush of a terrific sea had seri- 
ously injured ten stecrage passengers.  Ar- 
rangements were made to give the vessel 
medical assistance when she arrived. 
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HOW A TELEGRAPH CABLE IS 
LANDED 


The new Atlantic cable was successfully 
landed on the Irish coast, recently. The 
enable was handled by the cable ship “Cam- 
brin," of 1,954 tons gross register and able 
to carry 800 miles of deep sea cables. 

When опе of these heavy cables is to 
be landed, two light ropes are brought 
ashore by boat from the cable ship, which 
is anchored some distance out. / Опе of these 
ropes is passed around a pulley firmly ве. 
cured in the ground and is then spliced to 
the other rope. The ship, on being signaled, 


Landing the New Cable 


hauls on one end of the rope and so draws 
in to the shore a heavier rope attached to 
the other end. This passes around the pul- 
ley and is drawn back to the ship, drawing 
to the shore the cable which is attached 
to it. The enable passes over a number of 
barrels placed at regular intervals between 
the vessel and the shore. The illustration is 
by courtesy of Mr. А. Murray, of Waterville, 
Ireland. 
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MECHANICS FOR YOUNG AMERICA 


ANOTHER ELECTRIC MOTOR 

This form of electric motor is used 
largely in England in the form of an indi. 
eator. It is тогу easily made nnl if you 
have an ol! electro-magnet will eost about 
nothing. 

A large soft-iron wheel is mounted on 
an axle with п pulley-wheel on one end 


ri 


pum ms IIR TIRE 
ИГЕРЕ ЕВИНИН НЫ НЕ 
"и т=н и RURCH et et р и н 


Electric Motor 
amil a cirenit breaker on the other enil. 


The 
teeth on the circuit-brenker must be the 
капи» ninber ass оп the soft-iron. wheel. 

The eleetro-magnet is mounted so thnt 
its core is level with the axle and in a 
line with the wheel, One wire from it 1s 
attached to one binding screw and thé other 
end fe crounmled to the iron frame that sup- 
ports it. This frame ts connected to the 
frame supporting the wheel. А gina brush 
presses on the cirenit-breaker and is eon- 
nected to the other binding serew. 

In the dingram A epresents the tron 
whol: B. the brush; C, the etrenit-lreaker: 
D, the magnot. The wire. connecting the two 
frames is shown by. a dotted line. 

To start the motor, nttach your battery 
to the serews and turn the wheel n little. 
The magnet attracts one of the teeth on the 
wheel. bnt gs soon n& it is parallel with the 
core of the magnet the cireuit is broken 
пий the momentum of the wheel brings 
another tooth ta be attracted, 

To reverse the motor reverse the ronner 
Hons and start the wheel the other wary. 
Be sure that the frames nre serewed down 
well or the moter will run jerkilv and 
destroy the connections.—Contribnuted һу F. 
Griwfonl Curry (14 venrs old), Brockville, 
Ontario, Canada. 


USE FOR AN OLD CLOCK 


Remove the hair spring of the clock, and 
fasten a spring to one end of the pawl and 
а small wire to the other end. = Маке a slit 
in the cose of the clock opposite the pawl. 
Fasten the spring on the ontside in any 
convenient way and pass the wire through 
the slit to an eecentric or other oscillating 
holy, 

To make the dial, paste п piece of paper 
over the old dini, pull the wire back aud 
forth one hundred times, and make a mark 
where the minute hand stops. Using this 
for a unit divide up the whole dial The 
hour hand has an inner circle of its own. 


Revolution Recorder 


Put the alarm hand at a little before twelve 
nnd wind the alarm, When the alarm is 
unweounl the hour hand starts on n new 
trip. The clock I used was put on an Ama- 
teur windmill and when the hour hand went 
around once 86,400 revolutions or jerks on 
the wire were made, while the minute hand 
recorded one-twelfth of this number, or 7,200. 
—Contributed by Richard H. Ra nger, 19 W., 
10th street, Indianapolis, Ind. 
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TO MAKE AN ELECTRIC PIANO 


Make or buy a table about 3 ft. long and 
a foot or more wide, and about 215 ft. high. 
Nail a board (A, Fig. 1) about 8 in. wide 
and of the same length ай the table, to the 
table as shown in the illustration. Paint 
the table any color desired. 

Purchase a dozen or во battery electric 
bells (they are cheaper if bought by the 
dozen) and screw them to the board. (See 
Fig. 2.) Arrange the bells in the scale 
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another wire attached in the same way; L is 
the carbon wire running from the batteries 
to I; M is the zinc wire running from the 
batteries to wire J; © indicates the bat- 
terles; P is a wire running from J to one 
post of a button; Q is another wire running 
from the other post of the button to one of 
the posts of the bell; R is a wire running 
[rom I to one post of the bell. When the but- 
ton 5 is pressed, the bell will ring. Each but- 
ton should be connected with its bell in the 
ваше way. One battery can be used with 


Details of Electric Piano 


as shown at B, Fig. 2. Bore two holes, near 
the posts of each bell for the wires to pass 
through, 

Buttons for the bells may be purchased, 
but it is cheaper to make them in the fol- 
lowing way: Take а plece of wood and cut 
it round, about 214 in. in diameter and lj 
in. thick (Fig. 3) and bore two holes (C ond 
D) through it. Then get two posts, about 
пп inch long (battery posts will do) and put 
them through the holes as at Fig. 4. Cut 
out a Piece of tin, % in. wide, punch a hole 
through it and put it under post E, Fig. 4, 
so that when it 18 pressed down, it will 
touch post E, Fig. 4. It may be either nailed 
or screwed down (G, Fig. 4). | 

Make two holes in the table for each but- 
ton and its wires (H, Fig. 2). Wail or screw 
the buttons to the table as shown at Fig. 5 
with the wires underneath. The connec- 
tions are simple: I in Fig. 5 is a wire run- 
ning from one end of the table to the other 
end, attached to a post at each end; J. is 


each bell if preferred.—Contributed by Vin- 
cent de Ybarrondo, 1148 W. 25th St, Los 
Angeles, Cal. 

o oe 


HOW TO MAKE A TELEGRAPH IN- 
STRUMENT AND BUZZER 


The only expenditure necessary in con- 
structing this telegraph instrument Is 
twentr.five cents for a dry cell battery, pro- 
vidinz one has a few old materials on hand. 

Procure a block of wood about 6 in. long 
лпа 3 in. wide and take the coils out of 
un old electric bell. If you have no bell, one 
may be had at the dealers for я small sum. 
Fasten these coils on the blocks at one end 
us shown in Fig. 1. 

Cut я piece of tin 2 In. long and !4 in. 
Wide and bend dt so the end of the tin 
when fastened to the block will come just. 
above the core of the coll. Cut another 
piece of tin 3 in. long and bend it os shown 
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"nt А, Кш. 2. Tack these two pieces of tin 
in front of the coils as shown in the illustri- 
tion. This completes the receiver or 
sounder, 

To wake the key, eut out another piece 
of tin (X, Fig. 1) 4 in. long and bend it as 
shown. Before tucking it to the board, cut 
off the head of n nail and drive it in tle 
board atm point where the loose end of the 
tin will cover it. Then tack the kev to the 
board and connect the wires of the battery 
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Fig. 2 


Ноте: Маде Telegraph Instrument 


"s in Fig. 1. Now, тоте пее coils back 
nnd forth until the click sounds Just the 
war Tou wish and Toure ready to begin 
on the Alorse code, 

When tired of this instrument, connect 
the wire from the coils to the ker to point 
А and the one cónnected at the point under 
the key to DB, Jenving the other wire as it 
іх. Пу udjustinz the coils the receiver will 
begin to vibratè rapidly, eausinz n buzzinzg 
sonrd -—Contribüuted/ bx John HR. MeConnell. 
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ONE-MAN ENGLISH MOTOR BUS 


"The Bus Seats 32 Persons" 


(me Enzlish firm has brought out a nov- 
eltv in nm motor omnibus the vehicle being 
entirely in eharge of the driver. The en- 
trance is at the front, the upper deck being 
reached by the usual winding stairway, 
hence all whe enter or leave are seen by 


the driver who sits opposite one side of 
the entrance. The bus scents за passengers 
who plaee their fare in à box on boarding 
the enr. 

The omnibus has been well 
from its first appearance. 


patronized 
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Judge 


Liquozone by What It Does. 


The First 


Bottle Is Free. 


No testimonials are published on Liguo- 
zone, We prefer to buy the first bottle, 
nud let the product itself prove its power. 
A simple test will do more to convince you 
than any argument or claims. We ask you 
to learn, at our expense, what this wonder- 
ful product menus to vou. 


If you are sick, use Liquozone to get well, 
as millions have done, Learn what it does 
that other remedies have not accomplished. 
If you are well, use it to keep well; to ward 
off germ attacks and as an invizorant. 


What Liquozone Is. 


Ihe virtues of Liquozone are derived sole- 
ly from gases. The formula is sent to each 
user, The process of making requires large 
apparatus, and from 8 to 14 days' time, It 
is directed by chemists of the highest class. 
The object is to so fix and combine the gases 
ns to carry into the system a powerful tonic- 
rermicide, 


Contact with Liquozone kills any form of 
disease germ, because germs are of vege. 
table origin. Yet to the body Liquozone is 
not only harmless, but helpful in the ex- 
treme. That is its main distinction. Com- 
mon germicides are polson when taken in- 
ternally. That is why medicine has been 
so helpless in s germ disease. / Ligüozone is 
exhilarating, vitalizing, purifying; yet no 
disease germ can exist in it. | 


We purehased the American rights to 
T.iquozone after thousands of tests bad been 
made with it. Its power lad been proved, 
again and again, in the most difficult germ 
diseases, Then we offered to supply the first 
bottle free in every disease that required It. 
And over one million dollars have been spent 
to announce and fulül] this offer. 


The result is that 11,000,000 bottles have 
been weed, mostly in the past two years. 
Today there are countless cured ones, sent- 
tered everywhere, to tell what  Liquozone 
has done. 


But so many others need it that this offer 
is published still. In Inte years, science has 
traced scores of diseases to germ attacks. 
Old remedies do not apply to them. We 
wish to show those sick ones—at our cost— 
what Liquozone can do. 


Where It Applies. 


These nre the diseases in which Liquozone 
has been most employed, In these it hos 
earned its widest reputation. In all of these 
troubles we supply the. first bottle free. 
And in all—no matter how difficult—we offer 
each user twoomonths’ further test withou: 
the risk of a penny. 
Asthma 
A bseegg— А naemla 
Bronehitis 
Hloed Polson 
Bowel Troubles 
Coughs—Colds 
Consemption 
Contagious Diseasea 


Fervers—Gall Stones 
Goltre—Gout 

Har Pever—Infuenza 
La Grippe 
Leueorrlen 

мазати Мога іа 
Piles—Q) ninsy 
Hhenmatism 


Cancer—Catarrh Serofuln 
Drsentery—Dlarrheg Skin Diseases 
Dyrspepsla—Dandrelt Tuberculosis 


Eeczemu-Erysipelas Tumoars—tleera 
Throat Troubles. 


Alay most forms of the followlne: 
Kidney Troubles Liver Troubleg 
Stomach Troubles Wamen's Dlaenapg 

Fever, inflammation or catarrh—lmpure or pol- 
Бопе biomd--usunlly indlente s germ attack, 

In nervous dehllity Liquozone gets as m vital. 
izer, accomplishing remarkable results, 


5O0c Bottle Free. 


If you need Liquozone, and hare never 
tried it, please send wus this coupon, We 
Will then mail you an order on a local drug- 
gist for a full-size bottle, and will pay the 
druggist ourselves for it, This is our free 
gift, made to convince you: to let the prod- 
uct itself show you what it can do. In jus- 
tice to yourself, please arcept it today, for 
it places vou under no obligations whatever. 

Liquozone costs üc. and #1, 


CUT OUT THIS COUPON. 


Fill it ont and mall it to The Ligquazene Com- 
piny, 405-464 Wabash Ave, Chicago, 


My disease Is 


I hare never tried Liqueazane, hut 1f ron will 
supply me a 50e bottle free I will take it. 


Give full address—write | " i I ч 
M Hi ај 
EEE EE eee 


Note that this offer applies to new nsers only. 
АПУ Tao or hospital not yet using Liguo- 
zone will be gladly supplied for a test. ! 
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Т. LOUIS Co. m 
You Cannot Lose 


If you buy Kansas Co-Operative Retin- 


| SCIENTIFIC INSTRUMENTS 


We supply complete apparatus to cover course in П | 
Chemistry for Mechanics, Including bunsen burner, | ing Co. stock now while it is selling 


at 7 Cents Per Share. 


PAR VALUE $1.00. It will sell at 15 tn or highe 
Within а tery ahort dry tie with prospects gre ita 
selling at 00 cónts to €L0) a paying Big Dividends 


| glass and rubber tubing, pu stands, test tubes, 
Platinum wire, chemicals, e 


59 FIFTH AVENUE, NEW YORK CITY. 


almost before you know it, AT їн is а great independ- 
ent oll refinery, strictly co-operntive ond haa great 
pros „ Lois company corns ё тегу valuuble ning 


CL Ці’ | | site nnd some of the best oll lands in Kansas and has 
- | | lgreemente with oil Боран to тарріз nt least ФАЙ 
| barrels of crude ol] per day, Only а limited amount of 


stock for aala at present price. ашу Mow, if „ари wnunt 
to makè good big money. Write for "Co-Operative He- 
fining’ prospectus. Don't Wait. hadre 

UNION SECURITY COMPANY, 


481 Сам Bidg.. = CHICAGO, ILL. 


This New All-Metal-Eall-and- 
Roecket-Siw|vel«lolnt HORN 
CONNECTION will positive] 
Improve топе PHONOGRAFP 


| | EA or GRAPHOPHONE, Fits all 
TIZ-I | 1 Е Ch Filisons nnd new Colomblas. 
b | Price 50 C'ts Postpaid, 


| i —EREILING & COMP: pa- 
Trade Mark eee ard Sole М" 
(Cut 14 Size) Bnh №. 40th Ave., CHICAGO, 


BE YOUR OWN BOSS 
MANY MARKE $2,000 A YEAR 


You hare the anmi chance, Btarta Mail Order Euslness at home. 

Wa tell you how, Money coming in daily. Enormous profite 

Ererything furnished, Write at once for our “Starter and FREE 
particulnura. 


P.M. Rrueger Co., 155 Washington Bt, Chicago, Ill 


FREE for cur Шаа 


inagasing ane уваг ыз 
Eg nd we Fill jour 
i namin THE AGENTS Dil- 
см Tul Yon will get hundreds of Fre мапы 
of avert pieno, теь af Medicine, Hecke, Le 

bfiort. Morelia, Mazaripsa, Cards, Ичпей Aribelaw, 
from Gree ш] ser ihe ll, & You wilale geb the com 
tnin HIX ВЕНЕ FREE аа етв: Нов ta Нгүг= 

на, Ат! of Lore Маю, Gulde ta Ко пе Telling, lon 
qa Таса Rich. ВЕ Am. Noria Киранын. N'T 
Sika TIHA ТЕРЕК. "Eripe ау &ad вось 00 perdi n. 


THE GEM, сараана Mich. 


NEW MECHANICAL. IDEAS 


SLEEPING HAG.—. waterproof bag 6 ft. 3 In, 
long by 27 in. wide, eontnlning.nn alr mattress which 
inflates to п thickness of & In. leaving plenty of 
room for blankets, The pillow is also Inflated and 
nttachable, Extra pocket at the foot and 
warm pocket for the fect. Can be used on a bunk 
or In the opem air upon the ground. The porting 
Goods Dealer sors: “Where the eoverlng goes over 


m i rye 


200 Pages 
3869 Illustrations 
PRICE =- = = 50 CENTS 


Sleeping Bag 


the shoulders there is s fullness of füfty-five Inches 
which is gradually reduced to thirty-six inches at 
the foot This affords ample room for mn агре 
шап to wrap himselt up in blankets and yet move 
around freely." 
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\IDEAL SIGHT RESTO 


Is Your Sight Failing ? 


All refractive errors, muscular trouble and chronic 
diseases of the Eye successfully treated by scientific | 
MASSAGE. 

"I am in my seventy-ninth year, and have the Sight Restorer nnd 
yourselves to thank for renewed eye-sight" (Testimonial 111; 


"I wish I could impress every © "v afflicted so they would give 
the Restorer a trial.” (Tostimonia! 24 


English, German or Spanish papi mailed free. Address "m 
THE IDEAL COMPANY, z»» Broadway, New York. „ (й 
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GAS ENGINE GENERATOR 


light from an ordinary Gas or 
с ne Engine. Write for Bulletin. 


Rochester Electric Motor Co. 
25 FRANH STREET ROCHESTER, N. Y., U.S. A, 


che MIETZ @ WEISS | Gasoline Engines sna | 


OIL ENGINE, Stationary and Marine 


re HF ll „ыа CASTINGS | 


128-138 Mott St. - New York | "d x ERU. EA "108 IE ann STATOR 
m Д "ch Lans 73 AREY youh in [ 


Ed "ERR || ЧА u ket ies Gaw 

| | | | 111 „ү | 2 n line Engines 
KEROSENE OIL ENGINES | ЧОУ, -an Жүл 
MARINE. STATIONARY, PORTABLE. i y ж: =" duct a real 


! Bargain Place 
Mo Danger, Maximum Power, Lightest Welcht, Simple, dd а =й 
Hellable, Roohomical No Batteries, Self-lgolition by Güm- Write oo 
pression. Fully Guaranteed. Write for Catalogue Р. М. лае on Reavest. 


International Power Vehicle Company ПИТЕРЕ & ГПА и m 
253 Broadway, NEW YORK. L. W. GILLESPIE & COMPANY, MARION, IND. 


GET MONEY (-1p10-e0T S301” || Ңң 15 рау» Trial 


Amlib of | LE dul | j | 

pe ss жан ad tart аз mith s Азда =o | a on this Engin. 

undreds alrem Lni—mnmrw ошен това coming ів н chsh paymen | 
= —pooda geing out. People everywhere bere T Р | freight td tn 3 up 000 mios | 


7 n = E аи: MX a: АП siren, heavy plata, ar a LE AS | Forge p ead Hirn 


Pe ss а |) MENGE Seon tand Engines asse 
moore erii eue || QR ЧИН McDONALD & ERICKSON, 


г теле aller, sampin, and hundr-da Лега frem Lo nr лн Vo 36 West Randolph 5L, Chicago. 


TÉ Gasoline Engines 
ig 


You Can Make 
Three Styles—All Sizes. 


ae b — riu Feed Mills, Saw Machines, ata. 
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For more magazines like this click here => 


www.VintageMagazinesOn-DVD.com 
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WONDER GASOLINE ENGINE 


THE ENGINE OF FEW PARIS. 


on earth 
К [wo cycle, jump: spark, no vu 


“Wonder wlth the same result. 
both marine and stationary 
terme Will surprise you. Ж 


Observe its Simplicity - 


The cut shows all of the 

p неш parts and по com- 

— с5а pHcared mechanism 18 con- 

Бал; cea;ed on the back side ог 
_ within the bed. Send for 


Catalogue No. 63 


Columbus Machine Co. 
Columbus, Ohio. 


Wilt pump w^ter from wriis, cis. 
terns, аке, etc. Lo any desired place, 
Thes нтаў with the uncert In wimi- 
mill ana the unrellnbla gasoline ets 
gine. Копа equally well in winter 
and a"miner. a éxplo«fon: po slm. 
pla that a child cañ oparata ikh  - 

TEN DAY- FREE TKIAL. 

sand for illustrated catalogue. 
THOMAS X SMITH, Dept. G- 

18-81 So, Carpenter Bt,, Chicago. 

2588 Hudson St., New York 


GASOLINE ENGINES 
Vertical and Horizontal, 144 to 
lā h.p. SBtationarles, Portables, 
Pumping QutiltsandSaw ing Rigs. 


GET OUR PROPOSITION 
and 105 catalogue 


il hle git d I 3. LA 
Wes tern Mn Пеавте & Groy Oe 


= EET cmm = -—X z — 


tm Your Bicycle Into a Motorcycle 


а пата a IM Н.Р. B ke Motor. 
We sell the aet of castings ST 50) 
& drawingstur а 


| Wealao hare a 24 Н. P. aot of castings 
Bend atamp for catalogue and full par 
іса іга, 


EUREKA MFG. & shel 0... 
BT.PAUL «+ -> MINN. 


AS onl third the parta found in other engines. The strongest [ 
H Berens г the rll gaily in fact, во simple a child сап operate t gc. E 
Im géürs, eto. 

The testimonial attached ia n romarknhle show ne. You can wae the 


e manufacture i 1 ! 
cn to 6 И.Р. Bend forceataloene, rom am 
ne ngenor propialtion for you. 


The Е. M. CORNWELL CO., 408 o. Salina Bt., Syracuse, N. Y. 


BUY A CAPITAL GAS 
And you will not sit up nights wor 


Our angi beyond the standard ва? by older gas engine buildara and no ons 
whe is looking for tan best and most economical power should buy any engine 


without first investigating the marita of the Capital 


CAPITAL GAS ENGINE CO. = 


CENTRIFUGAL OIL FILLER.—A recent Ger 
min invention, suid to be тегу successful /Eape- 
cially intended to remove oil from. refuse /matter, 
waste, ete The mass is placed in a perforated 


cylinder .which revolves rapidly. Five minutes are 
sufficient to extract all the removable oll which Is 
drained into a receptacle ready for use. 


MANUFACTURING OPENING.—There is a grow- 
ing young city In northern Nebraska with an inex- 
haustible sepp!r of fine glass sand. The town 18 
оп/ а river which affords a water power capable 
of developing 4.000 h. p, Particulars can be had by 
addressing Industrial Dept, C. & М. W. Hy. Chil- 
саво. 


COUNTER ALARM.—The counter Is aat unllke 
those in general use, but has in addition a bell alarm 


which sounds whenever 100 counts has been regis- 
tered. 

WIRELESS TELEGRAPHY.—Young electricians 
are taking great interest In constructing and experl- 
menting with wireless telegraph instruments, Now 
that the most dificult parts of the Apparatus can 
be procured rendy made, for a few dimes each, the 
wireless fad will receive a great impetus, 


pen es a оп 


ENGINE 


rying about expensive pawan, 


Write for Catalog P. 
_Indianapolis, Ind. 


a ak а шашы cui ae Se 
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OTTO ENGINES 


LESS REPAIRS and LESS FUEL 


It is what ane costs to keep if runn that сине В figure and 

not the каң кош он о Мыр БОП ба пто аа ср , Minne- 
| apolis, Minn., writes: “In April, опу we had 92 "Otto" engines run 
ning, all of which gave better satisfaction, cost less for кра апа соп- 


sumed much less fuel than ап. others we had tried. Du the season 
of 1902 we bought 35 more “Ottos” and now have 127 of them.” A 
splendid testimonial to the merits of the “Otto” from people who 
have tried many others. 


OTTO GAS ENGINE WORKS, Phila, Pa. 
STANDARD OF THE WORLD 


WRITE FOR A DESCRIPTION OF THE 


Marine and Stationary Gasoline Engines 


SOMETHING NOVEL AND ATTRACTIVE. BUILT BY 


| |J Н. LAKE, swiaing Philadelphia, Pa., U. S. A. 
3 : 3 $100 The New Pierce Gasoline Motor 


15 A WONDER. 


It will develop more power on less fuel 
than any other makr in the world.... 
Ballt on modern linee and up to the very latest practloe; made from the best material, and 
with Yum. will [mat n life-timi, 

We hate been building Gasoline Motors for over twenty yours. More than 12,000 PIERCE 
MOTORI are in umo in ali parts of the world. Wo know how ta, and do, build them right, in 
Guarantee Them to Give Satisfaction, 

If they do not, send them back and we 
will refund your money in full. .... 


teo Them мат M pi is arc Шз np lite t and noes ies -- n the poa 

[в i ut B T. Oar Li ur 

ited matan, stating your nanan. Wi balld othor kizaa up to 100 "purpose, wife fo 
Motors, Launches nnd Auto Bonta. Bo sure and add 


LN = PIERCE ENGINE COMPANY, =- Dept. 2, Racine, Wis. 


3 1-2 Actual Horse Power 


10 Lights 
1O Hours 
10 Cents 


Make Your Own Light 


The FArTRBAKER-Monsg Electric EAE Outfit gives 
plenty of good light at a moderate cost. 


T re all purposes, 
= pu 


Cutout complete advertisement and send to 
Fairbanks, Morse & Co.. 
Monrose St., Chlom go, Ш. 
г Pleasesend me IIInstrated Catalogue No. C 449 
Gasoline Engines. | 


I may Wainh....—--—lp tO Fun... | 


АН: Street TT Cie лыннан elas eget 
| TOWnh........— —— — —— — ; ee 


Please mention Popular Mechanics when writing Advertisers. 


For more magazines like this click here => . www.VintageMagazinesOn-DVD.com 
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B. F. BARNES' 
ELEVEN-INCH SCREW 
CUTTING LATHE | 
power crm fied and wanted, Haa | 
nd "compound ! 

à ioci "Меп high. Td a inch 


ИД lathe. Doeacriptive eiroslars ої 
ET cach lathe upon request, 


B. F, BARNES CO.. Rockford, M. 


1-75: THE LOCKE ADDER | 


GASOLINE WELI. DRILLER.—This is а port. 
able & h. p. machine which will drill to a depth of 


a 


At ft, through rock. Ts not self-propelling, but 
ns caslly drawn by опе team. 
Business Necessity = CAPACITY 999,999,999 


“The limita Га ач Мы Faika sclcrausd ibe wool? свег. йир, arcu | 
BA гаш, simple, durable, Two meon: оны шн copper Grok ЫШ: onidieed silver drank, with 
dhia НИЛ, prepaid іа О, 8. riie for Pree еее агы} Special Diir, Ageia wane. | 


C. E. LOCKE M'F'G CO. 0g Walnut 5t.Kensett.Jowa, 


SELF-BOUNCER. FOR HABIES.—For the mother 
whose baby demands. someone s/ attention nearly all 
the time the self-bouncer will be a boon, The 
bouncer ls in the form of a cradle and ls suspended 


Cement | 
Fence | — 
Posts | 


Cheap as 
wood, ond 
will 

last for- 

ever, Mode 

with &1m- 

ple and in- 

expensive 

\ tonla, Fire 

| 11511 рге, frost 

. zal ымы vind 
poh | 
Feiral tk | 

Tamaii Бал] 


arirravel, ЧЕ [[]. 


to get it, write : - 


PoPULAR MECHANICS 


Baby Bouncer 


hy means of rods on a spiral spring which is at- 
tached to a beam on braces at any convenlent polnt. 
All that the cradle requires is a slight push—after 
that the spring will keep it in motion for a long 
while—or even the movements of the child's body 
nre enough to start it and &o lull him baek to rest. 
The device ean be detached and moved from room 
to room, the permanent fastenings for each place, 
however, belng necessary, 


REM шш: 


——. oes 


& CU. 
Chamber af Conme, Chisape 


you are in the market for any kind of machinery 


and don't know where 


| 
|| 
|| "—mm: 


T | › 

What Is Is Daus’ Tip-Top: 
, i TO PROVE that Daus! “Tip Top™ is 
wA. the best nnd simplest device for mak- 
Ņ ing 100 copies from pen-wrltten 
2) and 60) copies from typewritten orl- 
v. ginali we will ship complete dupli- 
| cator, сар size, wr: ТГ”, et багарар 
fce ESS ГР, $5 net 


FOLDING TRONING 'TABLE.—A well flnished 
| bonrd 14 by 52 In. supported br three legs at one 
| end. The sleeve board swings out of the way when 


act oce ihn 


| è discount af or or 
THE FELIX B, K.DAUN DUPLICATOR Co, 
Dnus Building, 111 Johi St, New York City | 


| How To Make Mirrors 
| We have for sold our renowned Mirror Formulas, 


hu hem at $1. 
pipe them at $1.00, and a large number at $2.0 


Fora phon time will make a A SPEOTAL PI not in use, The entire board folds Into а small 


space, and ls durable and strong. 


exactly the identical | 
aeai p roided Lis С E return 


“BOYLESS" BOWLING ALLEY.—A aystem in 
which no ntendant is required to set up tke pins 
and return the balls The set-up is accomplished 
by pulling a lever, which restores all the pins, and 
| the balla return by gravity. 
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“Union” + 


(Almost a complete workshop In one machine) 
is suitable for various kinds of work—ripping (up to 3} 


Seite Feed Rip є ам 


Inch 


thick), cross-cutting, mitering, etc., and with the addition of 
extra attachments, rahbeting, тосто, 


boring, scroll sawing, , ed ge-mould Dg, be 
The heaviest, most substantial, ace 
machine of its Kind on the med gas 


Machines Sent on Trial. 


THE SENECA FALLS MFG. CO. 
W2 Water Street, = =- 


HORN CABINET FOR TALKING MHACHINES.— 
The horn of the talking machine ls an awkward, but 
essential, part of the device, A new invention for 
Btowing the horn out of sight and yet in nowlse 
reducing its efficiency consists of 
supporta the mechanical portions of the machine 
while the horn ls inverted and hidden within the 


== === n кын ч 


= 


Lh d om m-m з 


EET: 


“М, 


Horn Cabinet for Talking Machine 


cabinet. The mouth of the horn opens at the bottom | 
of the enbinet and the volume of sound is diverted 
into the room by a deflector. secured below anid 
held between the legs of the cabiuct. 


| 
| 


ET 9101510, Swing, W 
Е 


Hig 
too high, too low or 
or All with water, 

before ou purchase, 
deacriptire circulars, а 


а cabinet which | 


"wj Sebastian Lathe Company, 


ee igap at any boller pressure, 
Mechan 
dress 


GEORGE LANCASTER. = 


kalning, dadolng, 
Mp it easiest running 


Send fer Catalog "A" 


Seneca Falls, М. Ү. 


\ LATHES 


9 to 13 inch Swing 
List price, $65.00 and up accord. | 
ing to size, When rendy to buy 
and for Latha Catalog and prices 


W. F. & John Rarnes Co. 
100 Ruby Bt, : : Rockford, Iil. 


‘FOOT and POWER 
AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :: 


SHEPARD LATHE CO. 
| A181 W. zd Sti. Cincinnati, Ohio 


Write for Our 
Great Offer 


To One Man 
In Every Shop 


..Popular Mechanics.. 
di It's a sebastian, It's a Good Lathe 


BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot and Power Lathes, all sizes. 


send for Catalogue. 


Cincinnati, 0 


SIMPLE BUT SAFE 


THE LANCASTER 


h and low water and h 


at I f t ball W hint] 
emere Pho Boats are mado of Cerra cotta wil] act теўеле 

Bent on в proral You can try it 

agents Wanted ererywhere.. For full particulars and 


541 Lexington Ave. = NEW YORK CITY 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


HASTINGS COMPOUND 
don't. Fur up in convenient fora. 3% in long z 1 Sat im Gia 


Wo: ате enough confidence In Hastings Compoun i, to mail a full 
Blze sampile stick, upon recélpt of віх centa to corer postage. 


JAS. L. NEEFUS, Sole Agent 
54 DEY STREET, м. Y. 


ETT A ТРЕЕ . Englneersand all persons | AUTOMATIC TICKET AGENT.— An Itallan engi- 
WANTE | running belts, to write on | neer has perfected an arrangement which performs 
liberal free sample prepaid of ^ = the duties of a ticket agent for any line to which 
a ры Wr oam л BB it is adjusted automatically, Take, for instance, the 
Pulle-¥-Grasp 8 Е Naples-Home line, using 400 different tickets, The 

for Belts, State kind of belts, | | machine will manufacture on demand any one of 

THE CARDINAL MFG. CO., 8 | these tickets, indicate Its price; register the price 
Cleveland, Ohio. | in а total figure in the manner of a cash register; 


total separately the different items corresponding to 
| the different tickets; number progressively the dif- 

ferent tickets; keep account of number of tickets 
| issued for cach class and of the total number: dupli- 
cate the tickets on a continuous ribbon and stamp 
nüdvertleements on the backs of the tickets. The 
machine la in charge of an employe, to whom the 
application for the ticket is made, The machine 


a Fr кекире та I EU E indicates the prlee; thé money is handed to the 
= E cenia each, $1.00 per баз of 4. employe, who turns a handle and the ticket ів 
E Bend for circulars, | printed then and there, without any chance for fraud 
J. L. LUCAS, К. Fox St., сабаз a a Conn. | pc 


SOLDERENE 


"D A пет rapid flux and tin combined for soldering 
and mending г Iron, ( Brass, Lead, Zinc, dile 

Platinum, ха Silver, Etc., without the use of solder or acids, — Polderene s diana anyt rand everything that 

old method of using bar or wire solder, acida, rosin and paste accomplished. 


AGENTS WANTED. SEND TEN CENTS FOR A SAMPLE STICK. 


A. THOMPSON CO.. _ «.( “4l/Cortlandt Street. New York, N. Y. 


J One Vise, _ ALWAYS BE EXPLICIT 


WE WILL SEND YOL oi ome 
| In the shop, as well ns In the doctor's office, there 


Gna fre Ор poh, Ail for handling pipe from кюз 4 is the constant necessity of being accurate. The 
оа. ON RECEIPT OF $10.50 | story is told of a doctor who was visited by a 
Bend for Catalogue of Complete Lino, young forelzgner. 
ARMSTRONG MFG. CO., Bridgeport, Conn. E “The thing for you to do," the physician sald, “ts 
Ic | EF | to drink hot water an hour before breakfast every 
morning." 

“Write lt down, doctor, so I won't forget It," sald 
the patlent. 

Accordingly the physician wrote the directions 
down—namely, that the young man was to drink 
hot water an hour before breakfast every morning. 
The patient took his leave, and in a week he 
returned. 

“Well, how ate you feellng?" the physician 
asker, ` 

‘“Warse, doctor, worse, if anything,” was the reply, 

‘Ahem! Did ren follow my advice and drink hot 
water an hour before brenkfast?" 

“Т did my best, sir," sold the young man, “but I 
eoulin't keep it up more'n ten minutes at a etretch 
to save ше," 


—B E TH E BOSS— 
Make £100 per month Others do it. You hnve 
same chante. ЖЕ: & mall order business at home, 
Write for our "Starter" and free particulars. 
Mgr. W. C. Co, 958 E. 23rd 5t, Los Angeles, Cal. 


GASOLINE SOLDERING IRON AND , Fornised with two coppers Arop forged from bar, one 


for regular work and one for heuvy work. Nothing eom. 


BLOW TORCH plicated, No pump to get out of order, No platinum 


rail to burn out Never too hot and nerer too cold. Мо 
wind will blow it out. Can be changed to blow torch 
instantly, Сап be carried in any tool kit, or lineman'a 
bolt. Will last for yéar& Used by tinners, Plumbers, 
painters and electricians. Guaranteed to gire aatisfac- 
tion. If your johber dota not handle then. p us for 
illustrated booklet amd price. 


BROS, MFG, COMPANY, Indianapolis, Ind., U. S. A. 


Please mention Popular Mechanics when writing Advertisers, 
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» PN Fu | 
= T! ө Q LS =" are the recognized standard for accuracy, work- 


а 501 


p, design and finish. Whether you use tools to earn your daily 
bread or for amusement and relaxation from a different vocation, itpays M — | 
to we GOND tools. You get a better quality of bread and а good deal | 


more pleasure, 
USE STARRETT TOOLS 


We make hundreds of different tools. Ours is the largest 
plant“in the world where nothing but fine mechanical tools are 
| made. All these tools are fully described and illustrated in our 
| Catalogue No. 17AP, which you may have by sending us 
your address. There isa good deal of valuable information 
in its 176 pages which it will pay anyone who tools 


to have. 


THE L. S. STARRETT COMPANY 


ATHOL, MASS., U. 5. A. 


INFO RMATION GRATIS. 


“HE NIP E" РАТЕХ Ts 


THE COMBINATION: A Ball Bearin кий 
Cone Combined, Lowest price and best 
ing mads Light, dursble, strong. For thrust, 


AS a rule, engineers aure anything but a frivolous 
Class of men; but occasionally one comes neross а 
black sheep. Recently a solemn-looking individual 
etrolled Into the refrlizernting enzine-room and asked 
Mr. Guppy, the light.hearted second, to give him a 
little informatlon about hls engines, 

‘Why, certainly,” sald Guppy, "those two brass 
knobs over there are enlled the jJeremidldlers, and 
that thing like a distorted mangle Is the, freezer, 
Now the jeremididler—so called because of its re- 
semblanee to n boiled owl—ts really generating elec- 
tricity favored with red currents-—you understand? 
Well, when we stir up the eontlietIing elementa with 
n brass poker and an old clay pipe, the Jeremididler 
is connected with the freezer, and, owing to the 
ammonia extracted from the pipe mixing with the 
eleetrleltv, it freezes the freezer so cold that we 
have to find out the temperature with a six-foot 
thermometer, and— 

“Mr word,’ sald his questloner, "that's wonder- 
ful" and he walked off. 

“Hear me kidding the old chap?" sald Mr. Gup- 
py, with a wink, te the chief, who had been standing 
һу. “He's as greens n new cheese," 

Tea ve often thought  &o," sald the chief 
quietly, "but he's the inspecting engineer for the 
company, all the same."—Am. Machinist, 


Wie ight, or both. For the smnllest tn the 
Һет work. All sizea from Winch up. Ko 
fitting—just push it on. 10 centa for samples. 


ШЕ; PRESSED STEEL MFC. Co, 
Ё B45 The Brouse, = Philadelphia, Pa ‚ 


THp 00; I: „ы 
Вох No. 30 td MICH. - 


THE CLIMAX. 
ALCOHOL (OR GASOLINE) | 
BLOW ТОВСН | 


Every mechanic and electrician, professional or amatienr, ая 
well па cvery household should hare one of these torches Tor 
general enldering purposes, The price, 55 cents poetpald. 

rite for our special offer of one of these torches FREE. 
“ished. To introduce И, will mall. CU | 


CLIMAX МЕС. CO.. = - 1 Hart ford St.. Hostog | 
, STUDENTS NEED 
fnr M) cents in stampa. Caliper Üntn- | 


lene free DRAWIN THE DRAFTSMAN 


Аена Wanted E.G. SMITH, Columbia, Pa., U. S. A . 25c for 4 months—Cleveland, Ohio 


ee у 


“WHICH WAY” POCKET LEVEL | 
TELLS іп ап instant “Which ie 


: nr work ia out. Bee? 
Ph ia the size of a silver dollar and three. 


\ JP. righthas thick. Nicely nickeled and pol 


| 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 
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“DIVINE” WATER MOTOR 


CONNECTS TO ANY FAUCET. 
GRINDS, POLISHES, BUFFS ANYTHING 


Furnisheg ры ЖЕ Bewin Machines, Ha] Lathes, Scroll 
Бате, Dental Lathes and ot! FAMAJ MAAM nes, One-oighth 
Horse Power on 80 Ibs, — 


Pulley Wheel, Buffing or Метар: Wheel 
and Polishing Composition, etc. . 


$3. БО with this ad will get the Motor. 
Send us Check, Money Order or С. О. D, 


| SMITH & HEMENWAY COMPANY 
i 296 BROADWAY, NEW YORK. 


Price, complete, Including Emery Wheel, $ 4 00 


HOW A PIPE LINE IS BUILT 
Н. M. Boyle, general manager of the Ajax Con. 
tracting Со, of Pittsburg; Pa. which has the con- 


EUGENE DIETZGEN COMPANY 


181 Monroe Street, CHICAGO B | tract for constrücting the natural ga | 
став га , соп | the tural gas pipe line 
119-121 W.22d 5t,NEW YORE from Independence to Kansas City, Kan, writes 

! in The Paint, ОП aud Drug Review: 
NEW ORLEANS “We wee Italian labor for digging the trench. 
| These men are Sheltered in tents and are eared for 
Most complote line of after the manher of soldiers. For the work of 
| laying the pipe we employ Irish labor, These men 
Drawing Materials and get better wages and we board them in houses 
along the ronte. 

surveying Instruments “Bullding a pipe line Is dangerous work. We go 
Our Rapid Printing Hloe Print Paper has no equal. right throuzh everything, The liue is laid accord- 
The Celebrated Vandyke Solar Paper for Blue and ing to surveys, straight ns the crow flies, It doesn't 
Bleck dine printe. Bead Tor sample реви. | do to make many turns. If we go through a farm- 
ALL GOODE WARRANTED yard and there is a big, shady oak in the way, 


though At may be dear to the farmer's family, out 
comes, the dynamite and the pipe line goes оп, 
Wha we can't get a right-of-way through some 
man's laud, we give n bond and go on. Sometimes 
the owner sits on the fence with a shot-gun. Then 
we arm one of our men, too, and he rides on the 
first wagon with the driver. Sometimes the farmer 
shoots and sometimes he doesn't In any event the 
pipe line proceeds, Those Irishmen we employ form 
an army of 400 men nud ther nre ready for anything 
that may come, If nn attack Is made In numbers." 


BROTHER LIKES “POP,” 


WRITE FOR OATALOG '"p'—I18-pp, PROFUSELY ILLUHT'D, 


TR 
ng Cabineta, 


| 
(1 
|! 


win 


les nnd 

Str 
Ar PP 1 
| @ | 


у h à| 


Table 


Lene 
Poa. 
Moe Так 


% -] 


One of onr rendcre in Nebraska senda us п letter 
from his brother In Ohlo, which says: "My Dear 
Brother:— Your erteemed favor of the With ult, came 
duly to hand, also the magazine Popular Mechanics, 
Why did vou not tell me years ago about this maca- 
gine? I have had bnt little time to look It over, bot 


em h ne [| every page Їч so Interesting to me that I hasten to 
ag XII eo Форас мне da. wich: make remlttnnce so that I ran have It coming direct 
n Дада ч В — | every month." 


FUERTE Ub 
CEA 
ЕГЕ 

4 rt PE I 


EU 


Print Fili 


Manufacturers of Various 5t 
Send for Dlustrated Catalogue or ask your jopber. | 


Sizes of Draughtin 
Hlue Print Frames, Etc. 


Hoards, Blue 


KEUFFEL & ESSER COMPANY 


OF NEW YORK 
111 East Madison Street Chicago 


DRAWING MATERIALS 
SURVEYING INSTRUMENTS 


Write for particulars about our new [Mechanics 
Steel Tape Rule. 
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Running Water for Irrigation 
(Pumps Water by Water Power.) | 
RIFE AUTOMATIC HYDRAULIC RAM 
HO ATTENTION. KO EXPENSE. RUNS CONTINUOUSLY. 
Complete System Extending to Stable, Greenhouse, Lawn, 


Fountains and Formal Gardens. 


E Operabes under 18 inches to БО feet fall. Elevates water 30 feet for 

, every foot fall used, Eighty per cent efliclency developed. Over 5,000 
Plants іп successful operation. Large plants lor towns, lagstitutions, rall- 
road tanks and іггшацоз. Catalogue and Estimates Free, 


RIFE ENGINE COMPANY 


821153104, Trinity Building, New York City. 


EL BOWSER | 


= EE | 
1 Handles 
All 


and 
Kinds 

3 of 

Ў ‘Lubricating 
E| ОЕ 


Tha PELTON MOTOR: is 

| af the famous PELTON WA Teh whee a сє: 
tially a high grade machine of the best mechanical con- 
| оа апа is [uarantaed to develop 1 даи 


BINGLE SQUARE CABINE 
os dary | | NO WASTE, NO OIL- SOAKED FLOORS 


og 
giving capacity 
and prices of various Bizes. The "OILER'' in "-— filled 


THE PELTON WATER WHEEL C0, | em So 


Fifty Different Styles. Send for Catalog ХИ. 
133 Main St, SAN FRANCISCO. S. F. BOWSER & CO, FL Wayne Ind. 


145 Liberty БЕ. NEW YORE. 


as E 


o> IN TERESTS AND OURS ARE IDENTICAL. 


You Want Practical 


E WELL DRILLING MACHINERY 
By to developo that " 
d Mineral, Oil or Water | 


oe wo have it. Guarantee 
to work —N 


ЭТНЕ — WELL WORKS, 
AURORA, ILL., U- &. A. 
CHICAGO, ILL. DALLAS, TEXAS. 

anica when writing Advertisers. 


Please nm Popular Me 


For more magazines like this click here => . 
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Dynamo and Motor 


Bargains 


We carry in stock over 600 machines 
in all sizes from % to 100 horse power, 
| both new and second hand, ай guar- 
| anteed. Small factory equipments our 


| specialty. 
NO ONE 


Can sell you a first-class machine 
less money. We repair all makes. 
Send us your inquiries, 


Guarantee Electric Co, 
CHAS. E. GREGORY, Fres: 
153 to 159 5. Clinton St., 
CHICAGO 


a 


STEEL SHOP > BARRELS 


For Foundries. Factories, Machine Shops, ete. In- 
tended for carting and storing heavy litings, 
castings, parts of valves, ete. 

BIZE-—1B inches diameter, depth 28 inchea, Shall made from 


single sheet of No, 16 gauge steel), having onl er Fipr eee 
alda ве п. Hottom ped from ü mingl d 


rel Dowd at to ith 134 x M inch steel. Painted 
m "y ik 
ve EI pound wench gare, thay at ices mu 


| water tight. Other ы жыла to order 
ür prices and information to 


The Kilbourne & Jacobs ГЇЇ. Co. 


Lock Box Ü Columbus, Ohio. | 


ELECTRICIAN'S HANDY HOOK. 


E tas 
„ tà lez legi 1 inch deep, whisk 1 ів Жылу to | 
ch corrugation 6 inches from the | 


www.VintageMagazinesOn-DVD.com 


NEW BOOKS. 


DIES AND DIE MAKING. By J. L. Lucas, Mus 
trated: 100 pages; cloth, 1,0. J. L. Lucas, 
Bridgeport, (Сопи, 

Hook intended for shop use, Gives the orlgin of 
dies and directlons for making them in all thelr 
trpes, Well Illustrated with diagrams. Practical 
nnd convenient. 


Еи 


THE MOTOR LAUNCH -HoW To BUILD AND 
RUN. Br W. P. Hartford. Illastrated:) cloth: 
price, #100. W. Р, Hartford, Cassville, Ma, 
Tells how to bulld and operate a launch suc- 

eessfullr. Is concise, free of technicalities and thor- 

oughly practical. Explains In detall the operation 
of the goroline engine, including the subjects of fuel, 
compression, cooling, muffling, lubrication, ete. 


GEMS OF KNOWLEDGE FOR ENGINE AND 
TRAINMEN. Бү T. Р. MeCormick. Pocket size; 
morocco; price, 50 cents, T. P. McCormick, Wa- 
terloo, In. 

This handy little. book gives some valuable in- 
&sfruetfious fo tralomen, exhausts the use of the air 
brake and the train nir signal in à series of ques- 
tions and answers nnd treats of breakdowns, telling 
just what to do im emergencies, It is written by a 
tralnmnar. 


PATTERN MAKING AND FOUNDRY PRAC- 
TICK. By L..H. Hand. Illustrated; 12шо.; over 
200 pages; cloth, price, $1.00; full limp leather, 
price $106 / Frederick J. Drake & Co, Chicago. 
A book written br a practical mechanic for prag- 

tical mechanics, out of the fund of his personal ex- 

perience, “Nearly every problem explained is taken 
from mr. actual pattern and the result Is a work 
admirably adapted to the needs of the craft The 
illustrations are humerous and helpful and the sub- 

Ject. 13 handled in such a plain, straightforward 

manner that one cannot fall to understand. 


By Prof. T. 
O' Connor- Sloane, A. AL, E, ML, Ph. D. Red 
lenther; gold titles and edges; 768 pages; pocket 
book style; price, $4.50, The Norman W. Henley 
Publishing Co. New York, 

This handsome volume covers in a practical man- 
ner the entire field of electricity, putting the infor- 


| mation In such convenient form as to make It espe- 


Clally valuable as n reference book, The language 
is so elcar that the work Is adapted allke to the needs 


| of the student, the practical worker and the expert 


electrician. Beginning wlth the frst principles of 


| the subject it carrles the reader through the fil- 


vanced branches. Illustrations are used wherever 
they сап simplify the text, and altogether there are 
5610 specially made engravings. Above all the work 
is up-to-date and leaves nothing to be desired In the 
way of further explanation, 


PRACTICAL GAS AND OIL ENGINE HAND 
BOOK. By L. Elliott Brookes, Illustrated; pocket 
size: over 200 pages; l6mo.; popular edition, cloth, 
price $1.00; edition de luxe, full limp leather, 
price $1.50. Frederick J. Drake & Co, Chicago, 
A manual of useful information on the саге, main- 

tenance and repair of gas nud oll engines, Including 


stationary, portable, marine and automobile engines. 
| Tels how to adjust, repair and test engines. Con- 
| tains namerons rules, formulas and diagrams and 


over 50 illustrations: Practical Information for 
owners, operators and all others having to do with 
gas and oll. engines. 


(Continued on page 11658.) 
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Electric Light Plants 


aes Dynamo, Wire, Firtures, Switche 

Imi =~ Lamps, eta.. all complete ready for 
M use. Very low prices, 7, 15, 25, n. 

| * BO, 100, 120. 150 ів. Thousands in 
use. Send stamp .or eainlogr. 


STAR DYNAMO CO. 
Est. 189, Jefferson City, Mo. 


For private lines. Works 1000 ft. 
Inter-communicating systems up 
to 11 stations. 


POCKET FLASHLIGHTS 
їп 4sizes. Tubular, $2.00; Coat 
Pocket, $1.80; Vest Pocket, Ge . CMT 
and $100. Send for catalog of :5 29 a= 
Epettrical Suppllaa. 9 Park Place 
Pu i 


SMITH ELECTRICAL WORKS, Baia, M Y. 


m) Battery Telephones oniy $9 a pair 


| FRICES RIGHT 
Telegraph Instruments, Telephones 


Burglar Alarms, Belle, Posh Buttonas Batteries, Electrio 
Clocks, Medical Apparatus, Motors, Etc, Ete. 


MANHATTAN ELECTRICAL SUPPLY О. 


CATALOGUE FREE 


188 fifth Ave. Chicago ^ 


32 Cortland St., мем York 


A NEW SECONDARY WINDING OFFER 


ONE INCH SPARE, Secondary Wind i ogy, FIVE DOLLARS 


Including sufficient core and magnet wire for the Prim ary. 


The spark is fat and vigosous, and suitable for 


Wireless Telegraphy. This Is absolutely the best Coll bargain we have ever offered. We invite correspondence, 


NEW ENGLAND COIL WINDING Co., 


Atlantic. Mass. 


DYNAMO CASTINGS 
Sets of Material or Findshed Parts for the 
FRANKLIN MODEL DYNAMO 
PRICE 83.50 AND UP 


Will light віх б с. p. lampa 
'ribe for illustrated booklet 8 


PARSELL @ WEED, 


OUR SPECIAL SALE 
OF WET BATTERIES 


Asoc wet battery we are selling for ofc 
Exch. Take one ora hundred. Савоб 
be sent by mall, A atrictly firsteciase 
ti «ігі batery for door bells, tele- 
pPhomres;, etc. Easily recharged when 
exhausted. Consists of round cartón 

Sars "rupi ДА: апы one charge zal 
mamone. Por this month only, 


Smith Electrical Supply House 


zor213 E. Van Buren 5t., Chicago, Ш. 


SS GASOLINE MOTORS 
в The most perfect motor on the market for 
motorcycles and tandems, Alay castings for light 
|| runabout engines. Write for catalogue pnd 
| Particulars, 
E |С. Н. BONG and Н. HOFFMAN MFG, СО. 
- Ji 719-723 Sheffield Ave., Chicago, Ш. 


БАҺНР 


sn daria dd bà lüoto 500 

Necktisand Cap Lights,.,..... | 
Battery Table Lavina. ЫРЫМА Н, "n 1.00 
Carriage and Bleycle Lights... se, 3.00toó — 6.00 
Lanterns and 1 ocx. t Lights, o... The to 3.00 
Намегу Motors and Рапя............1 0010 12,00 
*ciric Door Belis Complete.,,.,... Toto 1,50 
T cab Daten) nas Sie PE D and 5.05 

BLETA {н} mplete.... 1 
85.00 Medical Batteries.............. n = ү 


We Undersell АП, Want Agents, 
Catalogue Free 

OHIO ELECTRIC WORHS, 

Cleveland, Ohio. 


giS West 31st. Street, = КЕМ YORK GITY 


ONE HOUR S WORK 


Please mention Popular Mechanics when writing Advertisers. 


BIG BOOK FREE 
Write today for new valuable 175 
page catalog, biggest illustraiedi 
electrical book over idsued, ton- 
taining hundreds of valuable 
Christmas sugprestiona, Electrical 
пън are р the thing for 
ex re boys This book contains X: 
TUDAN electrica? 1nforrmnagion. „Баг 
Special Odffer:- Send 81.75 nod - ШИР сс гс, 
fie portage formating, for Jc 

ifimatorandinstroctions "* 
Гог operating. J. ASDRAE А я 
BUNS, à3 W. Water St. SBllwankee Wis, 


IS USUALLY SUFFICIENT 


To Earn a Talking 


Uses All the 
Standard Musical 
and Talking 
Records 


Undoubtedly the 
Best Low-Priced 
Talking Machine Made 


Complete in every respect. Runs with a spring, Haa 
Atop nnd starting lover, governor, and appt regulator, 
We would not offer ihis if we did not consid: r it a prag- 
tical, Well constructed, satisfactory machine—pot & toy. 


The Talking Machine, Complete with Horn 
and One Record Cylinder 


GIVEN FOR 6 YEARLY SUBSCRIPTIONS 
to this maguzine. Extra Records 25c each. 


POPULAR MECHANICS, Journal Bldg., Chicago 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 
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fhia Shows Our 
| Vim" 
Butt Spark [| 
Magneto 

ме шаке other Types for 
Butt and 
Jump Spark 
Ignition 

Also 
COILS 


of all kinds, Write 
for prices and full 


Faster than an Auto || 
Cheaper than a Horse 


information 
|| THE TRITT ELEC ELECTRIC CO., “INDIANA 


NEW BOOKS--Continued. 


LOCOMOTIVE EXGINE RUNNING AND MAN- 

AGEMENT. Ey Angus Sinclair. Illustrated, 4250 

puges; cloth, $200. Hallway and Locomotive Еп: 

gineering, New York, 

This werk has bees greatly enlarged and brought 
up-to-date. It shows how to manage д locomotive Їп 


ч * ÀJ | | 
п 
i i 
b ja ы. il | 
а. o. ila E | 
a 1 EE 
ыы 
meme nim = 


GET A MANSON 
| It is speedy and reliable, adapted 
I rer acie gd maintained at a 


| oderate CXpense, Attachments | Pinning ‘diferent kinds of trains with economy anu 
designed for leasure and utility | dispatch; zlves plaln descriptions of valve-gear, in- 
ТЕЕ jectors, brakes, Iubrileators and other locomotive nt- 
tichinents; treats of the economical use of fuel ond 


steam, and presents valuable directions about the 
| aire, management and repulr of locomotives and their 
| conneet!ons, / The information is plainly given and 
| exeellent Ulustrations further elucidate the text. 


| Fowler - Manson - Sherman 
Il Cycle Mfg. Co., 
Clinton and Fulton Sts., Chicago, Ш. 
а UP-TO-DATE ELECTHO-PLATING HAND BOOK, 
By James Н. Weston. Pocket alze, 456%; Illus- 
trated; over 200 pages; popular edition, ful cloth, 
price $1.00; edition de luxe, full limp leather, 
price $1,50. Frederick J. Drake & Co, Chicago. 
A manaal of useful information for platers and 
others who wish to become acquainted wlth the 
practical art of the electro-depositlon of metals and 
their alloys, Ineluding eleectro-deposlition of metals, 
| @lectro-deposition of alloys, electroplating dynamos, 
electroplating solutions, clectroplating apparatus. 
This book las been written to meet the require- 
| ments of platers desiring a practical and yet noi- 
technical work on electroplating. The information 
given therely bas been obtuiucd from platers of 
practical experience, and the construetion and opera- 
tion of the different deyicos weed in the eleetro-. 
deposition of metals are folly described and illus- 
trated. 


Peerless Blectrio Co, 
Dynamo and 
Motor Repairing 
бөл де Meg о > 
Phone Monroe 1960, um. "nnm 


тшш ш e. 


CHEAP WAY to Build INDUCTION COIL 


Secondary eeetlons, nutoma!lcally wound; wared and assembled 
п киз, a &ecllum gives 54 to 1 Lich Bpark. Frice $4.50 


N. LIES COIL. Dan CO., “АН e O Mass 


OTOR 


= 3 H. P. BATTERY MOTOR | 
A PRACTICAL MACHINE -= МОТ A TOY 
REND FOR PARTICULARS 


WALSH'S SONS 2 C0., ашай, М. J. 


m 


————— 9575 ——————— 

While looking for "trouble," Home Telephone 
Com[muny linemen гап into n swarm of bees housed 
in the “able box at the corner of East Maine and 
Vine streets, anys the Hatavla (NM, Y.) News, There 
was s short bet decisive battle, from which the 
linemen came of victorious nnd the buzzy family 
wis broken "p. In the box were found several 
pounds of honey, which the men enjored. The comb 
waa not of beeswaüx, but of рага пе, which the bees 
had extracted from the cable cup within the box, 


Wa T" ah — iplet De outtite for residences of any size, summer homes, campa, ue Іа, achools, 


launches, yachts, eto. Кт ег detail ineloded: vory best material: aban bata dy practical, Bo 
almple noslectriolan required, Light all the time, as storage battery included. Gas, Gaso- 
line or Steam eénzines feed give plenty of pewer for pomping water, sawing wood, refrigerno 
| tlon, ete. Wo would like to send TREY render of Popular Mec banica who їй likely to be 
interested our new &- page Catalogue describing over 190 different outfits Address 
Electric Light Department 


| RICHARDSON ENGINEERING CO., Hartford, Conn. 


Popular Mechanics when wrlting -Advertisers. 
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AUTOMOBILES $100 AND UP 


We will mail oor large Illustrated Bargain Sheet of new ond &lighbtly used Automobiles on 


recelpt of your name aud address. Th s pheet shows accurate ig 
than 50 Automobiles offered as low ав #100, Write plainly to _ Photograp.te views of more 


Н. GRAHAM CYCLE CO, Inc. 
Established 14 years. 601-603-605 Madison Street, CHICAGO, ILL. 


f Eldredge Battery Volt-Meter 


Reading 0 to 3 Volts in ja Divisions 


А conrenlient and practical Instrament 
for thoes who uae Primary and ,Btornge Nn. WEIT 
Hasteries. les range wlll cover feo galis of p шагу or баё e ate 
eal! of Heorage Hatüry, 1a Dua Nuria iind lex: * ans s У 
MATHEI PEU MA MA · Price 84. 


ELDREDGE ELECTRIC MFG. CO., Springfield, Mass, 


“Quick Action " 


IGNITING 
MAGN ETOS 


PE! The most ЖАНЕН Га Sparkes on the 


Take the Place of Batteries. 


Inga; turn off stems, Split 
or punctures to inner 
tubes vulcanized ИН 
good 
Yulcanizera. 


ANYBODY 
CAN US E | [i - d WES WIL ST A он Mis Пра ie iM ta i 
MIS [ae eae -— .2 je cum - 0, buf cycle utemabiléa, 
Blow nu ta, samdb^ll", чё. ES гыз „л Murine or Br ntionary. Al&o at- 
glass cuts or other darmi- и ДЛ | а Вее moter ontita nnd Com- 
Ago spots оп on er cas. | phte MOTOE-CYCLEB. Bend 


ав new with our 


We want to send you 


ROBERT 


rid Volt- Ammeter 


Accurate — (3 TET 


КЕССЕ 


30 A MPERES 


THE ROBERT INSTRUMENT CO. 


: EN 


FOR ALL PURPOSES 


| for Bratilonnrx 
Guaranteed 


A d EE Single Double 


REND rom паше UE D. 


THE KNOBLOCK 


EOCTH | NN LS n. 


віно for eubalomuas. 


2941 агаг rre Philadelphia, Pa. 


To Gas Engino Operators 


агара 


SE For 
CATALOGUE 


| 


Detroit, Mich, | 


Tripl nd Quad. 
al Engines and 


in every 


MfG, COMPANY 


КЕ Motors $ see 


circulars, and what | Т J Dynamo Ignition. 
— Ф, СҮ Motsinger Auto-Sparker 
n Stitch а in-Time " x [ [ b НА, „Мо battery Wo etant oF run. The original 


Vulcanizer Co. 
Topeka, Kan., 
U. S. A. 


fa Driven parallel with eng ime shaft No 
NE n belts. No heveled poiley or beveled 
ъй Пү wheel тетен гҮ. Fer mika and 
F break and jump-srark system. Water 
E ur anddust proof, FULLT lir ARAKTEED, 
2 " NüuTsINGER DEVICE MFG. CU. 
Main Stereos, Pendleton, Ind., U.B. d 


v 4 
NE 
d. g — 
Ali = & 
Bi si x = 
- TE 
би i 
г a Ss 
‚ЕЕ 
Pi = 
a 4< = 3 
al ;$z- 
=| Boa 
mi сй 
“а = ^7 
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STERLING FT RADIATOR | 


For Home, Store, Office, Factory, School, Church, Hall, Depot, ‘Hotel, Еіс. 


Easily attached to any STOVE, RANGE or FURNACE using any kind of fuel. 
Doubles the heating capacity or saves 50 per cent of fuel expense.  Insures warm 
floors, uniform temperature, continuous circulation, comfort and health. From 
50 to 90 per cent ol the heat usually escapes up the chimney and ів utterly lost. 


| ватея and utilizes this heat. Сап be used іп adjoln- 
The Sterling Radiator Ing room or in room above stove with excellent 
results. Constructed on scientific princi les. Does not interfere with draught. 


; Always satisfactory. Nothing likeit. Neat. No other radiator that will admit of 
| E Comparison. үү АА and dealers wanted. Write for full description and terms. 


STERLING AIR RADIATOR СО. 


57 Wabash Ave., CHICAGO, ILL. 


ИЕ“ E E г 
ВВ —— P—————— —á————— =т= D IE . $3 


COUNTRY HOME LIGHTING 


VOUNIRI HUM en 
e] effective, cosy and 5J to Th per cont cheüper 
thun kerosene, gaa or electric lig thts by using our 


BRI LLIANT 


Head Light Gasoline Lamps 


Ther can be uselanywhere by anyone for 
апу pu , business or house use, im or out 
donr. Over 10,000 in daily ws EL | during the 


та эгеч 


TERCER. ADMIRAL DEWEY URGES BIG SHIPS 


б... z 
lá | 

Е = = 
жш umor mom 


"As I have repeatedly said, the great lesson of 
the war in the far east is the necessity for bigger 
Bhips апі hig guns. In. the battle between the 
fleets of Rojestvensky and Togo the damage was 
done by the bie cons, The twelve inch guns of the 
Japanese shira did most of the damage, in my 
opinion. One Jopanese officer sald it was а battle 
of wireless. telegraphy. Вт means of his sconts 
Toro knew long before he saw any of the Eussiana— 


[Inv ag 


r 
a 
" 5 


Ку = Fg 
last years. Every lam ‘nm rite EL when. in faet, they were a hundred miles away— 
Poe фут ftam. ail abo en =~ the composition of Rojestvenskr’s feet, the forma- 
BRILLIANT GAS LAMP СО, ge cum tion of the vessels, and the course they were steer- 
State St. Chicago, lll. ing. 
42 


“Tf ronur are going to fight as the Russians and 
Japanese did, at a range of three miles, anything 
under g twelve inch gon won't be of much use 
against armor, The elght Inch gun is not effective." 


ITA nn "^m n : GIRL A TELEPHONE “LINEMAN” 
| TALC DEPOSIT FOR SALE | Grace Brennamen, the handsome 18-year-old daugh- 


ter of the telephone superintendent at Lindsay, O., 
took her father’s place while he was I and help 
could not he secured. She donned a short skirt, put 
on п pair of climbers. nnd went up the poles and 
I own the whole and offer for sale a опе: made the repalrs ns successfully as a regular line- 


| half interest іп what is believed to be the man. 

| largest known tale deposit in the United DE 
| States, if not in the world. The quality is | 
fine; the deposit Is very close to the sur- 

face and easily uncovered and mined. Bor- 
ings and outcroppings show a/very large 
and continuous area, with unusual depth, 

Lecated in one of the southeastern states: 

local white labor good, cheap and abund- 

ant. This deposit is of very recent discov- 

ery. The few sample carloads taken out 

by hand were immediately sold and gave 
entire satisfaction.’ With the installation 

of machinery this tale can be crushed and 
loaded f. o. b. for about $3 per ton. For 
fuil particulars address | 


р EE WATCHMAKER. 


CARE POPULAR MECHANICS EARN WHILE YOU LEARN, $824 for our Book 


AGENTS WANTED best койот; 200 percent pront 
Write today for torma. F,E.üreens, 115 Lake Bt., 
WHEN IN SAN FRANCISCO 


YOL CAN ALWAYS GET 


Popular Mechanics 


and its books, as well as back numbers, 
rr any othor book or poriodioal you want. 


ROBERT C. ROSS, 1203 Market Street, "Frisco: 


dt H 
aker." И ы Sarre! do will do. Stone's &ehool of А-А a 
= Globe Hldg., St. Paul, ined 
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(Y revised list of machinery 
and contractors’ equipment 
July issue, Is now ready, and covers 
eleven printed pages with location 
and prices, [will be very pleased 
to send a copy to you if you will 
let me have your address. 


Willis Shaw, Machinery 


171 La Salle St CHICAGO, ILL. 


IIT 


TO GAS ENGINE USERS. 


to home it may consume we all kno a gnsollne en- 
gine is a verry peculor little trick анё the size of 
a lard сап and as greesy orn the out side as a lard 
can is orn the en side 
if you have one of this kind and have trouble with 
gaskets blowing out take n piece of copper about 
te or 3/32 of and inch thick and heat it. put en 
water to cool then cut your gasket and put it orn 
with thlek ofl and graduly tighten, 
out or leaks send for mee and і will eat it. 
a lift orn and engine by 
E. C. Freeman. Greenville, Texas. 


—— ilie ee ———————— 


It's the little things that count In the operation of 
& gasoline engine. A rusty wire, or one poorly con- 
nected; the least bit in life too much turn of a 
necdle yalve-—or not quite turn enough А little 
water In the bottom of the carbureiter or gzenerütor. 


Any of these things will cause trouble, as will somes | 


times a sticking trembler where the jump spark ja 
used, Engines have even been known to stop when 
the gasoline tank became empty. All easy to rem- 
edy, when found, but often hard to 
Power. 


The popular Ward Catalogue, 
new book from foyer to cover. 
where and liked by everybody, 


SEND FORIT | 


if it blows 


lotate.—Gas | 


‘JUST PUBLISH ED) 


n | A Book of Tools, 
Metal Working. t Met and puo 
cesses for the “ handy ™ 


man, Edited by Paul | 
M. Hasluck. 8 vo. (9 1-426 1-2 inches), 760 
pages with 2,206 illustrations and working 
drawings. o Hi t oes (52.50 net. 
ale of Tools 
The Handy Man's Bo Ie ot Tooke, 
and Processes employed in Wood Working, 
Edited by Paul N. Hasluck. 8 vo. (9 1-4х6 I- 
inches), 760 pages with 2,545 illustrations and 
working drawings, cloth ........82.50 net. 
| The Book of Photography. гае 
| Theoretic and Applied. Edited Бу Paul N. 
Hasluck., 8 vo. (9 1-2x6 1-2 inches), 760 pages 
| with 48 full-page plates vee ws 1000 ilius- 


trations. СІ... .. $3.00 net. 
practical treatise 
The Automobile, A еше пе 


of Modern Motor Cars. S ш: Petrol, Electric 
and Petrol-Electric based on La VWergne’s “L' 
Automobile Sur Route.” Edited by Paul N. 
Hasluck, Special edition, enlarged, with 804 
illustrations and eight full-p ре plates and an 


addendum. | 2 vols, 8 vo. Cloth $7.) O net, 
Any of the above sent past or P'press prepaid on 
receipt of the price. 


Descriptive circulars irec, Ask for list of technological books 
W.T. HEENER (& CO. 
Publishers and Booksellers, 90 Wabash Ave., Chicago. 


Send three one-cent stamps for 5-color 
PICTURE OF LINCOLN PARH BRIDGE 


wW. L. STEBBINGS 
Civil and Consulting Engineer 
LICENSED ARCHITECT 


Monminock Block, - 
Tel. Harrison 11/4 Cable Addresas “Ste 


yory Intest edition, 1290 pages, в 
The сй тш that is known every- 
It hag been in use for a third of a 


century and has made friends in all porta of the world. 
Don't bother with unreliable, incomplete catalogues, when you cam 


pet the 


logue for wide awake buyers, 
every department, honest in deserlptions, 
price for really good merchandiser, 
74 will prove а money-saver for you, 


logue Mo. 


No Charge 


genuine Ward Бє far the mere mskinr, 


This is the čatā- 
It's rellable, brand new, complete in 
and quotes the very lowegt 
No cheap goods at Ward's. Cata- 


The complete 1200-page catalogue, 
very Intest edition, will ba sont free, 
poslipald, to every grown шап oF 


woman who wlll cut out this coupon and send to us with his or her 


Tii ria 


nnd address plainly 
line—only Your name and address. 


We don't ask you to write а. 
Cu. out coupon and mall ta 


Montgomery Ward Єй Co., Chicago. 


Cot here, fill in carefully: 
COUPON 


Bend me FREE aud dit one сору of your New Мо. 74 Catalogue for 1905-8. pw yeuradizHor, Popular — | 


' E 
{ Post отсе 


County 


R F.D. N 


Ваа ьа 


MONTGOMERY WARD & со. Michigan Åva., Madison and Washington Sta. on » Chicago, 


Please mention Popular Mechanics when writing Advertisers. 


For more magazines like this click here =>  www.VintageMagazinesOn-DVD.com 


]| WINTER CLOTHING OFFER 


eem SAMPLE and TRIAL PROPOSITION. 


ou Would Бате any useforahearrormedium 
ха wool Sult, Overcoator Ulster, then DON'T 
BUY ELSEWHERE at any price, under any circum: 
BLarces until youcutthisadvertisenuent out and mall 
lE co us. You will then recelve by return mall, free, 
WA, nostpaid, the Grandest Clothing Offer ever heard of. 
= фт TS rou will ger FREE а big book of clot th samples of 
fer Men's Clothing, FREE an extra quality cloth tape 
" measure (url Tnensure) FREE n book of latest 
fashions, descriptions and illustrations of all kinds 
of clothing for men, We willexplain why we can 
nell at prices go much lower than were ever HT ге 
known, & mere fraction of whatothersc . We 
Will expluin our simple rules so you can take your 
own Measure and how d: eee A perfect At. 
You will zeteurfFreeT 2r eur Pay After Re. 
ceived Propositian. v the free cu br коөн. a үн 
Clal sample order blank for ordering, returi envel- 
нея, іс. rog can get awhele sult, an extra palir of 
Pants andanOverceatunderour offer foratontgWt- 
HALF what some Chicago tallors would charge for 
one single pelr ef pants. The offer you will get will 
astonish and please rou. — Prices an the bert clothes 
made reduce] to next to pti r mpared with 
what you пате been paying. DONB' BUY CLOTHES 


ТЇЇ We Бате no loasea worth mentioning Бегала wa | и: п 
| Ш refusa to do bie ith dish me rin de 2 ine mi. cut ond sem. € aa Ea Fiii 
AN пин p buriness wW п [тп peoples at any у reign math tres? 


Price and are thea enabled to aell honest persens 
“On Credit" at practically cash prices, маз» SEARS, ROEBUCK & CO.,C Chicago. 
Our methods will appeal particularly to these who ara —— M ————— 


заед в Синге deal." SOLILOQUY OF AN ENGLISH DRUMMER 


Оов requeat we will send, anhbject toexaminati»n—exproaad | 

Berar „г m iae aet in mounting like cut or in any —— 3 

ütni F = i н А 

every - satisfactory, pay express agent eli. nT) tia weal The September Jourtial of Gas and Sanitary Еп. 
rather have gooda seut by А eh кар or at frat writing gineering, London, vontaius the following breezy 


CARAT QUALITY 2/0 ГРД 5 OTHER QUALITIES 
= A-|-$ посо “ee, OOF SAME SIZE 


$14. DOWN РЕМ АЗ LOW AS $ 60, 
$ 7. PER MONTH А А ЫА ' 


НЕБЕ "Sian erroneous Ides abroad that all denalera 
doing a credit business are ohliged to rharge high 
prices ta ofact thelr Joases. 

Tes, most inatallment-dealera must ond do charge 
Eun реак ther follow ancient methods. 


Balance may te paid шорт or жосу. n4 #14 with order, | | monologue by its “Practical Man,” who says: 
байо Me. ITI shori k wealth Now don't, please! 
<; diamonds from $17 to $1400. It is really unseemly of yon: 
Mah tiie You ask me jovially, "How's trade?" 
i And you do not even remove your hat! 
і ose Sige Class Pray speak softly and kindly of the “dear de- 
er T l D Jewelry parted,” 

| J Co. ` Credit House Trade! My goodsir, there's isn't any! 

313 (I 71)8ТАТЕ STREET, CHICAGO неа ЭЕ КИЕ осиш пад fo инг, 


They are. Plombing—oh, my graelous!  Plumb- 
ing! 

Why look you, sir, I waa told the other day by 
а traveler that the *'cunttlng" was simply awful. 
7 „АШ And na for booking orders, hod been out а week 
nud ecouhin't secure а single line. 


DON'T WAIT UNTIL CHRISTMAS ! And then the painting! Gracious, again! <A 


traveler for one of the best varnish frma in the 


Established 1852 Responsibility, $250. OUD. (V1 


BUY ROW, SAVE Moxey Axn GET THE CHOICE | world makes the same complaint. 
i | Only a more pitiful one. Yesterday, in a voice 
Price Now Holiday Price shaken with emotion, he told me he hadn't had an 
—— 0 — ——— order for three weeks, 
$11.25 515.00 Going from bad to worst—what's the plural of 


worse? Worser! There you have it—that's trade. 

The men are out in hundreds and the employers 
vlew with dismay the rapidly diminishing bnlanee. 

That Is, If there ever was а balance. In many 
cases it must hate been a fearfully attenuated 
one, I should think. 

And to save the remnant what ls done? ‘Вир: 
Btitntes’ of every kind sre used, and the most 
hateful and ruinous erstem of long credit offered 
пп taken, 


i 
* 

^R 

т 

"а a 


$5.00 a month to one bright man in each 
good-sized shop. Does not interfere with 
regular work in the least. Address ''Op- 
portunity," Room 510—100 Washington St., 


Lem 
=T 


Gent's Gold Filled Hunting Case Watch, Thin Model. fi BECOME A CONTRACTOR 
T-Jewel Elgin movement, Guaranteed 9) years, Handsome- We teach yra bp malt how be Lesen a miosearful Faremian Saperintenden 
iy Engraved; Different Denaigna, ee Contratos la Team Wark, Grading, Paving abd Cement Wark, Sewers, Pips 
Нате size and movement in open face case, ,., . 8 825 Linas, Canals, Кайтмый Cosstrusti m, etm. Write for free booklet. — Dept 3 
Ladies’ Size, ваше lake ване a MN -+ W28 [p Eaadolph'a Correspondstion School of Coastrection Week, Les Angeles, Cal. 
pé, —— л 
All goods sent p repaid and money refunded if not sat- TE | 
poe nei: Pr M orEzrpress Money Order or Bank ul | aii 
pay our order, е, | ypew "mures айт» 


he Standard Machines #010 or RENTED 
po at HALF MANUFACTURERS! PRICES 
| allowing rental to apply un ае Би Lei with 

TYPE nce of examination rite for t'atalozme 


'PEWRITER EMPORIUM, 202 LaSalle 5t. Chicago 
Plense mention Popular Mechanics when writing Advertisers, 


John Allen & Со. The Guarantes Jewelry House 
Oak Park, 11. 
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"EE g the season is here to 


| MAKE MONET | 


Get started early. 
$40 to $75 
A МЕЕН 


| Can be made with one of 
| these 


Steam Peanut Roasters 
and Corn Foppers 


—— sS, DUNBAR & СО. 
18-18 Ко. Desplalnes Bt. 
CHICAGO. 


Catalog Free. 


$20 to $50 Weekly made 
selling this new invention, the 


STANDARD за сели FOUNTAIN PEN 


No Ink dropper. No smeared lingers. No twisted rubber 
No Complication 
51 78. 00 earned in 32 days by retir- | 
ed business man in Ala. | 
548. O00 earned in first four швея зр 
Чет. B. F. Ge! Ting of N. 
pare time only. 
$35. RO H а monih's odd hours by 
G. Jos. Lorett of Mass. 
$5. 40) made in First Two Hours by 
Mrs. Mary M. Lennon of Mich. 


Dor free lessons In s&uccesstul tree 

make experience unnecessary. We send я 
rticulars and Agure: to prove abovs and manor other records. 

T today. Enmergetic Agents and District Managers Wanted. 


STANDARD PEN CO.,1156Baker Bldg., TOLEDO, O. . 


Ihe New 


Po ular Mechanics cs 


|PREMIUM LIST 


Fully Illustrated 
Is Now Ready 


BOOKS FOR MECHANICS, 


ELECTRICIANS, ENGINEERS 
SHOP TOOLS OF ALL KINDS 
SPORTING GOODS, WATCHES, ETC. 


Something for everybody given for 
subscribers, 


one or more new 


ADDRESS | 
Popular Mechanics 
| JOURNAL BUILDING, w* CHICAGO 


Nature's Coffee Pot | 


MAKES COFFEE A HARMLESS DRINE. 
Do you rant to own a coffees pot that will separate the 
pure extract fr. m the bitter and polsonous Muller of the 


(чэЇТ#& bean, leaving your eup of cofee ns harmlesa an a И 


glnaa of water? Th'nk what this means to you You can | 
drink ali the: offee you babe with none of the had effecta | 
that iB a: common io colte when made in the old | 
faahloned pat 

We would like ta tell you all about Nature's Cries 


Pot,” [t» wonderful workings and the clever way i£ trant — | 


pises cofee into a dr.nk as healthy ami harmless ав aM 


E water from a runniai;z atream. 


Natur- "a Coder Pot" ів a pleee of art, I£ Is mada from 
the famous е Шот Ware" with 168 many co or tints оѓ 
віле. ells Гог £200. Send оз your address for further 


parilculars. 


POILLON POTTERY WORKS, Woodbridge, N. i 


START А MONEY MAKING 
SCHEME OF YOUR OWN 8 
And here is now it сапра done Let më ship you ane of | 
my Electric F 
ly ип -nt turning SUGAH into DOLLA Hs—here | 
1a the proof, | 
| Une pound of Sugar costing 5 cents will make 
16 bags of Candy Fioss; nt 5 cents per bag yuu 
make 75 cenis profit on every 5 cent intest- 
ment—atthis rale you can make your dollars 
| earn you B12 ench. 
‘There ia An opening In every Town and City of the | 


| Tnited Sta°es fr some enterprising Man or Woman ito MI 


Pärn m god Mn ome by operating ens : г more of my 
Candy Floas Machine. Fr quenti» aa much as EX.) n — 
day Las been made f: om oce of these machines. aM 

For ігі er parilcularé, addre:é, 


SHAFFER CANDY MACHINE CO, 
Sulte 19, 245 Broadway, New York. 


—uams Ф ] 5, QC з 9 
ТЕ REFRIGERATORS 
Factory Closing Out 
SALE 
Price less than cost 
to manufacture 
White Ei Lined, Zing Lined 


Galvanized | Btecl Lined 
Our prices $5.00 to $8.00 Less than Department Stores 


BENT ANYWHERE С. О, D. SUPJECT 
TO APPROVAL 


Tolman Steel Range Co. 
66 Lake Street, Chicago i 


NO STOVE 


BURN AIR-IT!S CHEAP 


LIKE I ITI 
Consumes $05 Barrels of Air to one gallon 
da Kerosene Penny fuel, burns like gua, 
SE fre, won't explode, saves work and fuel bills. “No 
coal, wood, dirt, n«hes—no wick, no valves, anay 
pala Biar handsome,dorabla, 4 ran 


| 
E | 
| 
li = | i 
E ч] п a m B j= 
QU Emu muli " - =g ee pr r 
= = — EN n ‘ 
1 7 DD — i 
ч 
д 


bak nick work, cool kit. 
cooker, 2560 dà | Wlek lena, 


| үле» ет] КЫ 
Lee, mii ai 
i n, x NINE Write, FREE 
wal t Imm, ay trinl offer. | 
World Mfg. em оно World Hüd'g, U Cinclunatl, UI 


Please mentlon Popular Mechanica when writing Advertisers. 
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WHY NOT LEARN 


SIGN PAINTING? 


HOW-CARD WRITING OR e geri 
Only field not óvrermorked, Бе irate cooreca, 


PoPULAR MECHANICS 


SHOP NOTES] 
FOR 1905 


Second 10,000 Edition 


Dura ia ooh ractloal, the aod personal 
рабавала. Ж ae | teach by mail nnd атаган RE Une 
| ЖЕ FRE Bene ЙОГ OV LEITERN 


Dopt. Ё тето, Mich. 
"Oldest and largest School of Ita kind. 


HINTS TO INVENTORS 


After all, it is not so very hard to get rich. 
Fortunes offer themselves on every hand ns rewards 
for a little ingenuity, For example, a- machine is 
wanted that will open oysters, says the Saturday 
Evening Post. If you can make one that will do 
the work satisfactorily, it will render you inde. 
pendent for life, 

Too ШЕСЕ, you think? Таке an easy one, then, 
How about a substltute for carpet—just a floor cov. 
ering that will serve the same purpose at less cost, 
You can be a multimillionaire before the year is 
out if rou can solve that little problem, 

There are, however, other things much easier, 
Perhaps, for example, you cain contrive a simple 
aml inexpensive took that will cut lee without wast- 
ing it, taking the place of the wretched and ex- 
travagant Ice-pick now in use. Why not try, any- 
war? There shonld he, one would think, the prin- 
ciple of the Saw ahout it somewhere, 

Here's another; an envelope that cannot be opened 
without detection is ret to be invented. Can rou 
not solve the prohlem? As Colonel Sellers used to 
Env, there'a mií'llona in It 


ISED AND ENLARGED | Саші you think of a way to fasten panes in 


| Windows without the use of putty? Puzzle that 
FOR 1905 _—< т rou wort have to do any more work. 
But we were speaking of envelopes, What dis 
| the matter with devising one that is suitable for 
carrring mall articles through the mails? Nothing 
nf the kind exists at present. Will you not step into 
the, breach and while covering yourself with glory, 
fill тоог pockets with money? 

Another thing that is much wanted in the world 
is а serübbinz machine. Invent one! If you do not, 
snmehody else surely will, and then vou will be 
sorry. Think what a hoen such a contrivance would 
be to overworked housewlves, and giye your brain 
nn extra hustle, 

Most folks, especially women, cannot sharpen thelr 
own knives. They need some little machine that 
will enable them to get over the difficulty, Why 
not make one and patent it? 

Trpewriters make a dreadful nolse, How enn it 
be deadened, &o that every buslness office may not 
resound with the unceasing rattle of the keys? Any 
one of the big compantes that sell such writhing ma- 
chines would gladly pay $50,000 cash for a solution 
of that puzzle. 

These sre only a few of the Inrentlons that re. 
main to he thought out. Each one of them repre- 
sents a fortune for somebody; and Incidentally ther 
Eerve to illustrate the fact that plenty of osefni 
mechanical disearverles are ret to be. made, and that 
there ія no lack of opportunities for the rising gen- 
eration of inventors to utilize. 


Easy ways to do hard things. 


Of daily use to every mechanic. 


—ÀH—— a 


“Worth it’s weight in gold," 
— writes ono 
“Best book I ever had,'" 


—Haye anothor, 


t m - 3 ë ° i © 


Compiled from the **Shop Notes’ 
Department of Popular Mechanics | 
up to and including Volume VI. | 


200 Pages--385 Illust's 
EXED SO YOU CAN FIND IT” 
For Sale by all Newsdealers 


Price Postpaid 50 cents 


PoPULAR MECHANICS 
JOURNAL BUILDING | 
CHICAGO | 


Be Your Own Taxidermist 


WE сап irda, Aui HY MAIL to stuff and 
mount Hirda, mala wie ato, The 
most veinating of arte. p 
by men, women and boys. BIG iid PROFI 

Bare your fine trophies, Decorste home 
ànd n. STAND D METHODS only 
and GUARANTEE | TOCERH, If you 
hunt, fish, love or enjoy nature in any 


"uy Fou Eum Ж, axidermy. 
= =й з end GN 
= —— "зр или], Magulne, ALL FREE. HN. W. ar 
=== ОР TAXID a Loi, EE LB, Ua t, Fab. 


Flease mention Popular Mechanics when writing Advertisers. 
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Spon’ У Mechanic’ s Own Book | 


Is the most useful and handy book ever published for anyone in- 
terested in mechanics or who likes to use tools, because it con- 
tains real practical information on almost every mechanical sub- 


ject including 


Mechanical [тїп D, B 
ethanical отете ullding, Etc. 
Casting & Founding Log Huts, вап 

Fo Carring & | 


rging —. work Hanging 
Bold ring Picture Frame Making зв Bell & Bell Hanging 
ing & Turning Lathes j 


OVER 700 PACES. 1420 ILLUSTRATIONS. PRICE CARRIACE PAID $2.50. 
An B-page circular giving foll contenta sent free on application, 


SPON 9 CHAMBERLAIN, - 123 P. M., Liberty St., New York 


BE A REPORTER 


Eiudy Jourtalhm. Mossy mide fom НБ вагі. We show geo bow ёс pet bemi, writs 

вети ыз HELL WEWE. Feed melecede. Edliors of tisk stamdisg гп cur Faculty. 

luemutiva peclt5ong sasural hg sur ssurga. Diap Geta leg Gelli hm Bares БШ ра ышы], aliii 
nd printal--taw repartarg meal гу Mares pando rra gee ШЕЕ Siipi агы] aarm mare ГЬ 


THIS OAÀTALOG 18 FREE ` 
AMERICAN COLLEGE OF JOURNALISM 
Suite 52, 115 Dearborn Si., Chicago, I 
Whohnave the righi traimng: 


Engineering oe peee 


Complete and short courses, Thorouchly equipped engineer, position with high 5 pA 


You ¢annot get up, fi face Four 
j osltlon, Improve your salary, if you remain in 
а г. You must Бате knew edge and tialn'ng 
Lo niaké yonr seecvbcea Worth miner to Four eir- 

ployers. Empioyers nre on the lookout for men 


courses in Stoam and Electrical Engineering. Expe рани ст by our special system of tralning by mail 
Berd fer carlopue — Mention coures in whieh Interesi. , M in your spare time. Our system ls un- 
HIGHLAND P. PARE COLLEGE, Des Moines, In dalled fur success. We have courses for 


Electrical Engineering, Steam or 
Mechanical En ginesring, | Electric Light- 
ing, Telegraph Y: Teup озу, Electric 
Motormen, Dynamo enders, Short 
Electrical course, Mechanical Drawing, 
Algebra, Arithmetic. 


FREE 
Mew sudengs enrolling now receive, free of 
charge, eur Reference Library and а set ef 
Electrical Apparatus, Hs prove 
eur илет Brive pe ut for our 
"o fres So-page book and testimonial, 


0 Electrical D Institute 

A ш Correspondence Instruction 
S ME Dept. 6, 240-242 W, 234 St. 
| NEW YORK 


end THE MONTHLY 4 35 
S: JOURNAL *CONCR Е 
One Dollar a Year, Sample Copy 1Uc | 

Concrete Publishing Co., є Ж он CH. 


LEARN TELEGRAPHY AND №. К: ACCOUNTING 
(Operators Always in Great Demand 

£50 to £10 per month salary assured oor gredontes under bond. 

iul in the U.8, 


ur schools ars endorsed by every rnilway offic 
les also admitted, Write for catalogue, 


MORSE SCHOOL OF TELEGRAPHY 


Cineinnat!,O. Bufalo, М. Y. Atlania, Gn. La Crosses, Wis. 
oTezarkana, Тех. Han Franoisco, Cal. 


е O REFEREE о e DEERE o EEE Ф e 
ym a Practical Book for Practical Men Spangenberg’s Book Ranks First 


All the enginecring Information you ahould have; P you really iL le contained im this 
book in plain, practical and conciae form. 


Spangenberg's Steam and Electrical Engineering 


iz B Com pieta library covering the rae ah [n all ite varioua branches and containa 872 pages 
Tha only book ever pobliahed contain- 82-80 ia the price, and itia sold with the understanding th at it may 
ing Ld que айпи nn ШШ ПИЛГЕ ГИ. тү rite be Fri Fried if TE aatia[ncteo » Bani your Hitita willbe refunded IE 
кеп ao you can understand it. mediately. Qut of 10.000 boo п sold only two have been returned. 
- Thia fact apeake for itaelf. 


i IL. — i CUT OUT AND MAIL TO-DAY 
Р „алнан i - GEO. . ZELLER BOOK COMPANY 
Jorge | S. Fourth Street St. Louis, Mo. 


Р үт. РҮ P» 
LEEETRUCA У Ode 
, Es qu dr 


 lnecept your offer to send me, expreas prepaid, one of == fab 
barg'& Steam and Elacirical Engineering, rice £5.50, па encloses 
Ж? as frat payment. The balance, $1.50, 1 agree to remit lo 5) cent 
monthly inatallinenta, Howey or express order or Brampa. 


Name SERRE SERPS REPRE ышт EEE EE ы БЕ ee ee LDUCHOGRHGDGGo eee ee eee 
- : Sireet of Box No. oe ee Ere 

| Bound in Bilk Cloth. 
Bire бх. "ITE pagus. HE Lilostrationa. City aod State . - ——ÁÉÓÉM ung 


(———————————— ња 
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You CanEarn ARITHM TIC 


_ {тот 
: "UN $ T o nol 
z y 3 SELF- Pe not 


INR TAUGHT e 
ч i» SPANGENBERG § 
b 1 0 0* 


because [i 
AYE EAR" REALESTATE “tia 


| PRACTICAL | through neglect you 
Nn other business produces the proñta that are made 


have forgotten what 
erery yenrin the Real Estate bosines. We want to teach 


you once learned about 
Arithmetic PROF. 

owith- | PAN ( 7 Е МЕ - 

det capita We Sill wack vor tbs ha ыз пшн ШО OF ANGENBERG ONIN EW МЕ 


Brokerage and leverance! Business, ita principles and practices, | IUE n ЖА 
thoroughly, technically, in n. few weeks, without interfer- | THOD requires no te acher. 228 
ing with [gll el employment. Notice the репо: | | | ( «агь : 

ena] growth of the real estate business. Tho newspapers | pages: sent prepaid on receipt of 
and magazines indicate the tremendous opportunities |] | 


offered those who know how tograspthem, Weappolntour | óc. in stamps. Best Book ever pub- 


| ARITHMETIC 
Self -Tawéht 


graduntes members of ono of the largest cooperative com. 

panies im America; liat thelr properties; help them to Р 
secure customers: cooperate with and assist them to m lished. 
quick angresa, Choice real estate and investments in al] 

sections listed with ourgraduntes. Don't spend the best 

days of your life working for othors, when you can make 


an independent fortune for yourself. We asalat in estab- | "7 . 11. P" : 
lishing you in business or to profitable employment. We | PO. " i er 00 О. 
are the originators of this plan of instruction, na our long / 

advertising campaign ghows. Hundreds endorse our in- 


titution, Write lar FREE BOOKLET, Pi will interest pau. | 39 South 4th Street, St. Louis, Mo. | 


H. W. CROSS & CO., 104 Tacoma Building, CHICAGO | Estiblic hedi870. Agents Wanted Everywhere. 


| HENRY & HORA'& | io . ^ BUOYANCY OF CAST IRON 


Modern Electricity 


Explains X- "Жау, Wireless 
Telegraph iF, Radium, 


Evérr founder who hns noticed has seen, when 
he threw a piece of cold cast iron Into a ladle of 


|| Transmission иы шиа. liquid iron, that the solid iron sank out of slight 
g 5 ewer SLA ons, vr 720g, ete because each degree of bent that the liquid iron 
| A riten in pinla Hngiish4. has проге] has Inereased its bulk, saya 5 Foun 
E All Problems Solved | dry, For equal bulks the cold iron is heavier and 
—_—S à sinks, In a moment or two the Iron, still solid but 
| Practical” Accurate—Scientific | | White hot, rises and floats on the surface, which Is 


#55 pages. Cross index. | proof that it has expanded more thon the melted 

"A practical handbook for ati- Iron and is lighter. The piece is rapidly becoming 

dents, apprentices, and electrical smaller and sinks to the surface as the last portion 

engineers." — Scientific Атет1сап. melts, showing that just nt melting It is not as 

вик Cloth. decorativa cover, silver stamping, . . $1.50 light пй when it flonted higher on the surface, We 
Seal Leather, marbled edges, gold stamping, .. 1.00 find that white iron does not nat and that gray 


LAIRD & LEE ong Wabark M CAGO M fonts more прото the surface as its silicon 
l y 263 Wabash Ave, © Inerenmges, 


O you know that thea Furniture bualness іа ота of the most ra- 
idly growing trodes in this country? Those who will énter 
thia line now will have a eplendid future before themselves. Tho 
m demands new idens at oll times, ond there is а great feld 


6 Learn Furniture Designing 
A, 


practical and original people who may wlah to become 


Furniture Designers 
We always have an opportunity to place cur graduates in good 
Pairing positions, Bome of them are now earning between £120.00 
.. вай $2500, 00 per year with plenty of chanoce for further udvrünce- 
"B ment. Write for fall particulars and testimonials, 
COLLEGE OF FURNITURE DESIGNING 
Porter Block, Dept. M, Grand Rapids, Mich. 


Please mention Popular Mechanics when writing Advertisers. 


1177 


TECHNIC OF 
Mechanical Drafting 


BY CHAS, W: REINHARDT 
Chief Draftaman, Engineering News 
Author of "Шанлы тоғ Erafscan, Engineers and 


tu 
“SHOWS HOW TO DO IT" 


Contains chapterson outlining. lettering, outline ahadin 
eectlon lining, curred anrface shading, » ading of | ot үт 
gurfaces, topographical drawing, character an 

Hoare s Шз iaa 42 pp. wu) text I) lostrationa ae Fu fuli 
page platea. Plates I tō IV oontain ЁШ disini conven 
tións section lining. 


Prof. Jacoby of Cornell sayar, йс of the 
chapters on ‘outline shading ‘section lin- 
ing" are alone worth ihe price ree the book." 


Most Popular Book on Mechanical Drafting Ever 
Published 
Adopted as Standard in many Techoleal Schools 
PRICE, $1.00 


MECHANICS 
PROBLEMS FOR ENGINEERING STUDENTS 

By Prof. Frank Н. Sanborn 
МЮ problema, many being éxumples in engines; 


practice. | 
(Con tenta + I, Work (Problamea 1 to 1%). II, Force 
(Problema 179 to 4&6, ШІ, Motion Probleme 406 to DX! an- 


awers And com: lete ini ox. А practical, elementary book 
of problems for the use of pructicing — pu- 
gingers aod students 


PRICE, $ Бо 
Bend for descriptive catalog М. P. and а sampla 
copy of Engineering News 


THE ENGINEERING NEWS PUBLISHING CO. 
220 BROADWAY, NEW YORE 


i ms Ee a о СИ 


BOOK FREE ON 


How to Use Cement 


Sidewalks, Floors, Walls, Partitions, Trou н, 
Fence Posts, Cisterns, Concrete Blocks, 
Interesting lems on Concrete, The с 
instructive paper published on concrete. Send 
50 cents for a years subscripilon. 


Tha Cement и. % Griswold St | Detroit, Mich. — 


NEL Lue a 


ep m LAW niie 
A Spee Ef AS LINCOLN 00, intelligent 


ын ЕЕН knowledge of the Law been 
"HO Lea {у indispensablo asnow to every 
шап of bition. Метег bare рова» 
[ed ек ул eto himwhose 
knowle doubles the commercial 
value of. ils natural nbilities. In busi- 
x. LM Teas, „= legai hg amen who 
ав ятата а.е, of large import. In 
Lathes, è the trained legal mind'is everywhere recognised as ptl- 
рон rly fitted for public office. Never before has earnest am ition 
had withal ro imal: so valuable, Sopher, are 
— piao so sim y- phrased a store of logni know pens Te 
sented in the just completed Home Law Echool Series, "ES 
garded Bench and Bur аз nn ё -marking wor overs 
Poth e p een м or Bar in any State. First. i00 
advance orders being bool at about 17 per cent 4i , Tor 
prompt renlizntion by pu blishers. Binding, Law half-ahee ~ 
ecriptive pamphlet, testimonials and Special Price Offer «cot free. 


Frompt application advised, 
Frederick J. Drake & Co, ?!^ Stet, Н Chi сағ 
ege 


STUDY Leadind Law School : 
Instruction a | 


In Correspondence 
LA | Thirtecnth Tear 


res for the bar of any stato. Improved 
eed of instruction, combining ne Техі-Во ees 
renum nnd (use Hook methods. e rowed by F 
the bench and bar. Three Courses: (o. logo. Fst- 
бойоо W nnd Hüainessa MET. ТЫ The One-Frics 
hool, Write today for log 
Chiong Согтсоров 'apondcuco Schoot of Law, 
ше 


Never has an 


ROGERS’ 
Library | 


Machinists’ 

= -LIST— : 
The Progressive Machinist . . . 
The Advanced Machinist . . . , 2 
Mechanical Drawin gand Design. . 3 


SEND POSTAL FOR MACHINISTS" LIBRARY. 


Each of the Books in the Library is а complete treatise Їп 
Itself and can be purchased separately at price above named. 


PLAN ОР WORK 


The three volumes composing the “Machin- 
ista Library" have been issued just long enough 
to recelve the most hearty’ approval of the best 
representatives of the Engineering and Mechan- 
ical world. 

The books composing the library are intended 
to be: educational, and progressing from the 
simple to the more complex subjecta: plain 
books för those already engnged, or soon to be 
in thé practical application of the theory of 
mechanics: each volume is complete in ltself, 
while progressive in the series. The books are 
each supplied with a rendy reference index, 
Which enables tha quick use of thelr contents. 

The volumes are strongly and handsomely 
bound in black cloth, with titles and edges In 
gold; they contain 1,204 pages, 1,244 lllustra- 
tions, many of which are full pages, with 3,000 
ready references: they gra printed on fine sur- 
face paper with large, clear type. Each book 
kELarnds #43 inches in height, and the three 
packed for shipment welgh over 715 lba No 
"works of equal talus hare ever been offered to 
the machinists' and allied trades, and no ona, 
from the Superintendent and Owner to the Ap- 
Prentice, сап afford, considering the price and 
terms, to be without them. 


— MONTHLY PAYMENT РІА 

Rogers’ Library ia supplied whenever dealred 
оп easy terms, Upon receipt of one dollar, and 
agreement to remit the вате amount each 
month for six montha, and accompanied by the 
name of one or two personas of whom inquiry 
could be made if desired, regarding subseriber'a 
reputation for keeping business promises, the get 
Will be shipped to any part of the World With 
fll transportation charges prepaid, 


CUT OUT AND NAIL TO-DAY 
I accept your offer to suppl m^ rm HOGERS! 
MACHINISTS’ LIBRARY, 3 3 voli., f Encl sed 


| | find $i às first payment: CULA ITUR ns Ls to remit 
| in $1 monthly installments, 


fet ta pongah fhe pumn namai below | 


THEO. AUDEL & CO. 
Educational Book Publishers, 


63 Fifth Avenue NEW I: 


Please mention Faar Mechanics ica mum writing Advertisers, 


L 


| 
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|| WE MANUFACTURE TO ORDER 
DIES, TOOL S ano 
AUTOMATIC MACHINES 


ALSO HARDWARE SPECIALTIES | 
AND PATENTED NOVELTIES 


(EVERY INVENTOR | 
Who Wants to know 


1. What are the most profitable 
inventions, 


ESTIMATES FURNISHED ON EXPERT 
MODEL WORK, SEND DRAWING он 
SAMPLE. 


BOOKLET FREE. WRITE TODAY. 


Stamping & Tool Co. 
ОЕР. С | LA CROSSE, Wis. 
"TWAS S WORK TOO 


Prof. Nichol, the Cornell physicist, during the 
|| recitation of a freshman class in natural philosophy, 

observed a tall lanky South in a rear sent. his head 
In а recumbent position, his body in a languid 
polise, his eyes half eloged gnd his lers extended 
far ont In nn adjacent nisle; He was either asleep 
or nmbout to lose consciousness, 

ru Frazer,” sald the great scientist, "you may 

recite," 

The freshman opened his eres slowly. He dld 

not change his somnolent polse, 

"Mr. Fraser what ів work?" 

"Everything ls work," was the drawn з 
"Whati Everything is work?" F гер. 
“Yer, sir 

“Then, I take it, you would like me and the class 

te bellevé that this desk ls work?" 

“Yes, sir." replied the youth wearily, “that desk 

| їн Wosdwoyk. "— Cornell Widow. 


2. How to perfect inventions, 


3. The first step to take in 
getting a patent, 


4. How to protect himself from 
parties who might steal his 
invention before he can get a 
patent, 


Б. How to find out what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose, 


В. How much it costs to get a 
patent 


7. How long it takes to get а | | | 
patent, | Rings at Cut Rates 
No. 209—Gold Filed Gent's | 
King-Sct with finely cut Egcria 
Diamond, Ruby or Emerald. 


Price® now.......... 1.25 
Christmas price.... 2.00 


В. What protection a patent is, 


9. How he can sell his patent 
after he obtains it, 


No. T85—Gold Filled?’Ladies' 
Eing—sSet with finely cut Egeria f 
Diamond, Ruby or Emerald. 

Price now.......... 81,00 
Christmas price.... 1.75 


| 10. How to handle his patent to 
pet the most money out of it, 


11. Where and at what expense he 
can have working drawings made 
of his invention, 


No. 413—Gold Filled Ladies' | 
Signet Ring — Handaomely en- 
Eraüvec, 

Price now.......50 cents 
Christmas price.. 81.00 
No, 606—Gold Filled Gent's | 
Ring —Signet—Handaomely en- | 

graves. 
Price now. -.- 81.60 
Christmas pelos. . EO 


12. Where and at what expense he 
can have models or experi- 
mental machines made, 


should send his questions to 


Ji Order by No. Send Size Wanted. 


d All goods sont prepaid and monay re- 
| funded if notsatisfird. Remit by E 
aft 


POPULAR MECHANICS PATENT 
BUREAU, 


I| Journal Bldg. -  - Chicago, Ш. 


D. order, express order or bank 
parable to our ordar 


тони ALLEN @Co. 


The Guaranty Jewelry House OAK PARK, ILLINOIS | 


Please mention Popular Mechan ics when writing Advertisers, 
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SPLITDORF LABORATORY 


(Established 1858) 


MECHANICAL ENBINEER— SPECIAL (MANUFACTURER 
Wi LLI AM Ga. сок i 
LIGHT MACHINERY, TOOL MAKING TA ME SiNKING 


| Estimates furniahed for Special and Expert Metal Work е 
f Jewelera' Noveltias, Lie and Tool em Jigs and Firzturés | 
for fina interchangeable Wark, Elan ork, screw Ma. | 


E make a specialty of MODEL MAKING, 
EXPERIMENTAL WORK and MECHANICAL 
ENGINEERING of the highest character. 
lf you require EXACT workmanship and 
the latest improved machinery combined with 
the highest type of ENGINEERING ability, 
drop us a line and we will be pleased to give 
your plans our closest attention, 


Splitdorf Laboratory 


Block 2, 17-27 Vandewater 5t. New York, М. Y, 


Contracts. Wanted 


At Reasonable Prices 


Expert Model and Die Making 
METAL SPECIALTIES MANUFACTURED 


Punch, Press and Screw Machine Work. Brass Finishing, i pi 
ing, Nickel Plating, Enameling. ‘Thirty years’ erperienc 


JOHN OLDFIELD, 937 North 41st Court, t CHICAGO 


china Work, Pattern making, Models ‘Redesigned and Per. 
fected han || 


, Еїс., 641 THE ROOKERY, 


Telephone Harrison 1946. CHICAGO, 3L Т, 


LET US BE YOUR FACTORY 


WHITE FOR ESTIMATE ON ANY ARTICLE 
YOU WANT MANUFACTURED 
STAMPINGS, MoonpEkLs, EXPER, 
= WRITE FOR FREE BOOKLET 
THE CLOBE MACHINE & STAMPING CO. 
| 970 Hamiiton St., Cleveland. О. | 


Мояк. 


“We Analyze Everything’ 


At Reasonable Rates. We Devise New and Original 


"rm Formule 


The Ellsworth Laboratories 
MAX D. SLIMMER, Ph. р. 
857 Dearborn Street. - - - Chicago | 


(П DWN ENGIN 


You can builda small steam or gasoline engine 
a | of mer ern 
, type irom our 
į castings, We 
{furnish full | 
Акы?) size blue 
Jie” print | 


p = œ 


WE MA NUFACTURE 


METAL SPECIALTIES 


Dies, "Tools Patterns and working models, Metal 
BEMI ngs, Brass and Serew Machine Wurk, and we 
want your Meta! Arles Lo manufacture in quantities, 
| Weé can improrethequnlity aadche npen the cost. Bend 
amples or drawing nnd we will quote you pricea, You 
mar hare the benefit af our fifteen years experieneo im 
the бат of Dies, Tools, Patterns aod Machinery. 
METAL SPECIALTIES ЛЕС. CO., 
18-24 W. Randolph St., 


UNPARALLELED FACILITIES FOR MANUFACTURING 


Metal Specialties 
OF ALL KINDS PROMPTLY AND REASONABLY 
WILL MANUFACTURE DIRECT OR ON ROYALTY 


Crescent Mfg. Co., Valparaiso, Ind, 


EXPERIMENTAL. 


= AND MODEL WORK = 
Tnrentors’ Ideas Developed. Circulara Free, 
WM, GARDAM & SON, (Inc.) 
45-51 Hose St. New York 


Chicago. 


Casti 1 " = 
Gasoline "PO a P. Two doni 512. 50 


Seating or j£, P. Center or зме $7,50 
Having had 

numerous іп = 
quiries for our 
castings, we / | 
have decided tol 
offer them to the 
public. ТҺеу 
are the best that ЖШ 
cin be made and 9 
with them you 

[1 can bui Hd а | 
strong, — 
durable ‘engine and save 
thirty to fifty dollars. 


JUNIOR ENGINE WORKS 


160 Washington Street, CHICAGO, 


CHICAGO MODEL WORKS 
(75-18) E MADISON ST., CHICAGO, ILL. 
WH ME FoR CATALUGUE 

UF MODEL SUPPLIES 


MODEL 


ESTABLISHED 1867 . 


The Largest Factory i in the United States for Manufacturing Metal Specialties 5,41. BAL 


WritowsÍfor cetimate on аву article you want manufactured. 


FORT DEARBORN MFG. 


Manufacturers of 
SPECIAL MACHINERY DIES, TOOLS, Ete. 


6582.55 Crossing Street =- 


Prompt and careful attention given all correupondence 
со. 

Insbarporatfed 1898. 
Also Blanking, Forming and Drawing of Sheet Metal 
CHICAGO 
 Borew Mashina Work 


Please mention Popular Mechanics when writing Advertisers. 
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PATENT 


www.VintageMagazinesOn-DVD.com 


SECURED PROMPTLY and with special 
regard to the 
Invention. 


Legal Protection of the 


HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 
Consmltation Free, Necharge for opinion £4610 the patentability and Commercial Value of Inventors’ Ideas, 
HIGHEST EEFERENCES FROM PHROMINENT MANUFACTUEEERS. 


SHEPHERD 


© PARHER, PATENT LAWYERS 


Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Infringement Contests. 


REFERENCES: American Water Motor Co, 
Blum Shoe Со, International Fence and Fire 
Proofing Co., Winget Crnecrete Machine Co., Century 
Chemical Co, By-Products Co. Columbus Fhar- 
macal Со. Eichmond Electric Co, M. C. Lilly & 
Co, М. L. Hayden Mfg. Co, Murray Engineering 
Co. (бео. Esttl Con and Alabama Brewing Co, 


PATENTS 


Careful attention given to the proeseotion of basinesas before 
the patent office, Patents procured and io mattorna» fer called 
for until patent is allowed. ca Fears experiance.) Write 
lor “Inventor's Guide,” Аййгезв. 


Franklin Н. Hough 
Atlantic Building, Washington, D. C. 


YOUR IDEAS 


$100,000 offered for one In- 
: vention; 34.500 for another, 
Book "How to Obtain a Patent" and 
“What to Inveni" sent free. Send 
rough sketch for free report as tà 
.patentability, Wei advertise your 
, Patent А eile at our expense. 
Chandlee, Patent Attorneys, 
959 ү Street Washington, D. C. 


ATENTS 


WATSON E. COLEMAN, 
Registered Patent Attorney 


| 
а 


ТНАТ 


COLUMBIAN BUILDING, WASHINGTON, D. C, 
Highest References; Hest Bervios 


Advice Free; 


ii ee ы c —— 


PATENTS 


SECURED OR. FEE RETURNED 


patentabilit Bend for Guide 
Book and What: о Inver nvent, eres puhllenidon issued for 


Sree distributi secured by us adverti 


EVANS, S, WILHENS аъ Co., 


treat М. W. Washington D. C, 
Non Merk Осе 120 Nassau Street, M. Y. City 


PROTECT & PAY 


“During the past 10 years Mr. Shepherd, of Shepherd & 
Parker, haa obtained for us A great шаву important patents. 
тй havea no hesltaiion in bear: Шу Teoounmiiend їп him to апу + 
one having need of the services of a ранчи attorney’. 

HALLWOQOD CASH НЕН ТЕҢ СО, 


Mr. Parker on November 1, 1903, resigned his po- 
Eltion as an Examiner in the U: Bo Patent Office 
to enter this firm. 


Address, 210 Dietz Bldg., WASHINGTON, D. C. 


EMERGENCY AUTO. REPAIRS 


The touring motorlst Is often in a position where 
he has only himself and the portable tool kit he 
carries to rely upon im case of accident of апу 
kind, A correspondent /of the Automobile relates 
some of hls experleneegs Im this line: 

"It was not. so very long ago that I was testing 
out а new саг on an unuspeaknble road, when two 
deep ruts close together proved too much for the 
tubular front axle, The first rut bent it, and the 
second one broke it off short not far from the mild- 
ille, In summing up the damages we found that 
though. the steerlng pivota were alightly bent, they 
were still in working order, нп we got to work to 
make а repalr that would take us home. The near- 
est house, во für aa we knew, was twenty-five miles 
away, so that we were thrown entirely on our own 
resources, , 

“The first thing we did was to make a hot fire 
of wood, In this we heated the two halves of the 
axle nni took the kinks out as well na we could. 
Then we made four heavy harlwoodl splints and 
‘set’ the broken axle as a surgeon would set a 
broken bone, We were lucky enough to have a 
roll of henvy wire In the tool box, and with this 
we bonni the aplints over the broken place, draw- 
Ing the wire as tlzht as posible and using plenty 
of it. The finished job certainly looked anything 
but strong, but no one wanted to walk twenty-five 
miles, and we had to get home somehow, so we 
got into the car and started. 

"І don't know how it happened that nothing else 
gave out, but that horrible picce of repairing took 
us home safely. To be sure, we crawled: the jolnt 
creaked and groaned and sagged; the front wheels 
assumed) the wildest of angles and never pretended 
to be nnywhere near parallel; but, handled with the 
tenderest care, the thing took пя all the war. I 
think we went to bed when we got there,” 


re ҥй. —-— 
Electrice qgutomoblles are used to hnul ennal boats 


in Helglum. When two boats meet the autos turn 
ground nod change boats, 


Going to Put It on the Market? 


Хож have the article; we have the brains and the equipment for making it at the lewoat cost. 
We manufacture and ship all kinds of Special machinery on contract. 


LET US ACT AS YOUR FACTORY 


JOHN WISHART MACHINE WORKS, Engineers and Machinery Mira.. (Ine.) 48 to 458. Canal Street, Chicago. 
LONG DISTANCE 'PHONE, MAIN RH. 
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ARE YOU LOOKING FOR МЕ? 


I want to introduce myself to every Manufac- 
turer in the United States. Not so 1 во much my- 
pee s dimer dee n them big money 

consists of nating special 
AUT TIC MACHIN 


To make it clear; Suppose you are manufactur- 

ing an article with parts hich are made by 

hand, you Know of - other way it can be done 

—b«at if I can you that I ro qw 

a SPECIAL UTOMATIC MAC that 

I han these -— ео айн 
ау, W me ё ca ruc 
ined a "rc fer you ? 


Here is My Guarantee 


Send me a full "gre Rer ofany article you are now 
manufacturing, and ШЇ tell you immediately what 
it will cost to construct a machine that will turn It 
out Automatic from Start to finish. 

Should I fall to successfully construct for Fou such 
a machine, then the loss will be minc—and not yours. 
There ја nothing for you Lo lose. 

Next month lam койп to talk to the Manufacturerà 
about my latest Automatic machine that bids fair to 
revolutionize the making of an Electrical article, 
now usedin every city in the world. 

In thé meantime I would be pleased to become more 
fully uainicd with the manufacturers of this 
country, believing thatI can be the means of saring 
them thousanda of dollars. Send me your address 
for further particulars, 


C. H. M'Giehan, 7 Broadway 
New YorH 


SUNLIGHT AN INCENDIARY 


Rays of sunlight focused on an inflammable asti- 
ele or substance, os for instance a light window 
curtain or һау, are frequently the cause of Hires, 
This was clearly demonstrated by the experience of 
а tutor who was with his pupil and the boy's father 
nt Mern, in the Tyrol, 

The tutor called attention to the war in which 
the sunlight was focused on the table cloth by a 
full water enrn'e, saying that the heat was intense 
enough to be dangerous, The boy's father opposed 
the idea, nnd while the two were nargulng it, the 
spot on the cloth darkenéd and burst into flame, 

Not long ago а house at Saybrook, Conn. was 
fired by sunlight focused on a window curtain by a 
gold-fish globe, and undoubtedly there are many in- 
stances of the kind. A bubble in the glass used In 
а skylight may focus the rays so that a hay-barn 
or n house is fired. 


I SELL PATENTS 


There has been placed with me for sale, the U. 8. 
Patent ona 


JELLY STRAINER 


For honachold use—By actual test the beat 
BHtralner produced Tor preparing jelly, вопр, 
wine,etc, Che ашу пае пе mall-order or 
agents' article. Invrented by a lady and wiil 
be appreciated by all housewives. Owner 
will consider leasing on royalty or will &ell 
patent. You ll callitafine proposition, Гата 
and model to all interested and responsible 
parties, 


Charles А. Scott, 776" na hy. | 


POPULAR MECHANICS 


PATENT BUREAU 


invites the co-operation of Inven- 
tors, Mechanical Engineers, Draíts- 
men, Machinists, Superintendents 
and Foremen of Shops and Mills, 
and Skilled Mechanics in all trades, 
everywhere, in building up a Patent 
Bureau that will give honest advice 
to inventors, protect their interests 
by good patents and strong con- 
tracts: assist inventors in perfect- 
ing their inventions, and in selling 
their patents when obtained; and in 
all matters to render careful service 
and vive full value for money paid. 

We have a Patent Bureau of 
which it can be said: “Conducted 
So You Can Trust It;" just as this 
magazine is *Written So You Can 
Understand It.” 

We have been getting patents for 
the past twenty-five years, and hope 
io be in the same business for 
another quarter of a century. 

We want the business of practical, 
hard-headed inventors---not the per- 
petual motion cranks, We charge 
moderate fees for services rendered, 
and do not care for the business oi 
those who expect something for 
nothing. 

Our booklet about Patents con- 
tains much information in small 
compass, and you can depend on it. 
Send for a copy. 


POPULAR MECHANICS 


PATENT BUREAU, 
Journal Building,  : Chicago, Ill. - 


T mi 
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For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


1182 


[ELECTRIC RAILWAYS 


Dynamos : Motors : Gas Engines 


BOOK | 
BOYS 


| "Mechanics for —— 


" = i 
Young America”! "rens opting Mofes с Ooi and Perte Ете Bron 
| The CARLISLE & FINCH CO., 


БЕЗЕ ERI. | 
EL. E 


Tells How to Make Things — улан, Оҳо 
Reprinted from the Boys’ Department of t agen PAINT SHOP FLOORS. 
rome 80 b sre etd ут ш | In the discusion of this subject at the recent an- 
| you nual conrention of the Master Car and Locomotive 


Painters, а number of the members expressed a 

E preference for yitrified brick [floors for paint shops, 
CONTENTS вата Hallway Review. "The principal objection to 
concrete floors was that they are dusty, Sweeping 


How to Make а. Ра por Bont. PPS RSPR ERR EE EEE with brushes, the Ee of a2 mixture of canal oll anat 


How to Moke 1 Barrel ойі. а... ененнен 


hid] на, "+f | sawdust, and painting the floor were all recommend- 
How fo Make rout Gun wishing Tackio:-. о е е онии еа шы 
Temporary Camps and How to Вай Them. that the quality of the concrete hos much to do with 
Permanent Camps aud How to Build Them..... й it. Mr. F,. A. Wels, of the Central of New Jersey, 
How to Bulld nn Imitation Street E Line. stated that the cost of a concrete floor, for construe- 


How to Make a Water Blerele. "TT 

How to Make a Miniature "Windmill. a en 

How to Bulld nn Iee Boat. ——— eee 
A Novel Burglar Alarm.. 

= Mechanical Ventriluquist and How to Make It. 

How to Make a Hoot-Hlacking Cabinet. 

Renewlng Dry Batterles 


ELECTRIC MOTOR, 75c. 


uns wiih а 
wet or dry rn Zz-inch pu 


cent | packing а | prat- 


How to Make Wnter T a iint aut 18 conta talogue Free. 

How to Маке "Antique" Clocks from Up-to-Date Electro magneta ! for » experimenting 15 
ВРТА. а... ан чыкк кактык тта и атын а Е end 10 cents for 20 feot of m bat wire 

Lettering a Clock Гаї. на. oF for experimenting and making аш 


How to „Маке a Windmill of One or Two Horse- ARTESI AN ELECTRIC CO. Tii Artesian Ave, Chicago 


Dow 
How to "Make а "Trap for Rabbits, Rats and Mice. 


How to Make a Small Senrehlight......... sss tlon and ШЕН. is less than that of asphalt 
a gered Kinds and How to Make Them— or wood block. He considered concrete the best, “be- 
How ta Dore Топ a Кашы ы dy OF cause, when properly installed, it will remain hard 


and smooth and the generation of dust therefrom 
will be very small; is absolutely flreproof; will ab- 
sorb very little water, Insuring against dampness; 
is ensily kept clean, and in ordinary paint shop 
service requires practieally no repalrs." 


Ornamental Metal Guards for Open Fireplaces. . | 

How to Make a Propelling Vehlcle......... ex sse 

How to Make a Water Te det E e... 

How to Mnke Paper Balloons. 7 

How to Make a Heetograph.. 

Useful Articles and Ornaments Made off Old 
Bicycle Parts .... 

Devices for Winter Sportg--How. to. Make aud | 


| —— 
The proportionate size of the expansion tank in 


Use Them ........... a e /............ relation to the radiating surface of a hot water 
Coasting Sleds, Chalr &leizlis, оока &lides heating system should be approximately one gal- 
BOG НЕШ eee seve FE oen АВ НЕЕ lon for every 40 eq. ft. of radiation. 


How to Make fl Барса Carrier for Bicycles. . 

A Water Candlestick 
Boys’ Hand-Power Anto—How Made ssa arate MEER 
How to Make a Pnir.of Dumb-Bells............. 
How to Rid Your Yard of^Cats........ ooo 
How to ана an Ensel..... PREND 


EVERY BOY 
His Own С 


"tells how to mak 
1 ыы (5 5 Gamers, 


"-"" EE FEU FEEN EN шш шиш iH 


Sent postpaid on receipt of 25 centa, or order 
from your newsdealer. 


Popular Mechanics, | 
Journal Building, = = Chicago 


Stilte, F Fishing ae and Bird "E nnd many 
| other thi all ія made во ple piain and pimple that an 

| boy cun reip Es make a mh and, d. The whole ia il- 

| ]dus£rnted with mora tha ndsome Illustrations. 

| laa great book and you soni d not be without it Price 
only 10 cents, postpaid, 3 for 25 cents, Address 


WESTERN SPECIALTY COs 336 Jackson Street, St. Раш, Minn. 


Please mention Popular Mechanics when writing Adver 


Business 
Men 

Prefer The California Limited 
when they travel between Chi- 


cago, Los Angeles and San 
Francisco. 

lc s quick—Only 683 hours. 

It's luxurious — Compartment and 
observation Pullmans, dining car and 
buffet-3moker. 


Harvey serves the meals. 


Daily service begins early in Noveme 
bar—until then, semi-weckly. 


AT PRSE E Qu 


to fight ТЬе весгей of thelr 
ice ыры ünlyknownta _ 
the operator, кз үү + Р 
ime. 1ре per pair, 

Postpald and our big bargmsin catalogue free. Address 


W. H. MILLER and 00., 739 E. 4th Street, St., Paul, Mina. 
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Iron Mountain 
Route 


Has Territory Along Its Lines Which Offer 


Rare Opportunities 
For the Investor and Homeseeker 
The Railroad That Carries 
You Through the Heart of 
ArHKansasand Louisiana, 


The Two Great Enn um and 
Tim Les, 


| Where the Soil Is Rich, Deep 
and Productive. 
Prices Reasonable 
Low Settlers' Rates 
For full Information and descriptive literature, 


Address H, C. TOWNSEND, 
General Passenger and Ticket Agent, = ST. LOUIS, MO, | 
ELLIS FARNSWORTH, D. P. A., 186 Clark St, Chicago, Ш. | 


— BÀ — инин 
тк: 


Ex ERICAS MOST POPULAR RAILWAY 


A CHICAGO: 


AND 


CHICAGO -=HANSAS CITY, 
CHICAGO s» ST.LOUIS, 
CHICAGO PEORIA, 


| ST.LOUIS -KANSAS CITY. 
[ 


ГШ БЕСЕ Е IULLSLAHM BEETLCHE 
IHZTWIE:SS CHICAGO ANT 


HOT SPRINGS, Ark, DENVER, Calo, 


| | Е TEXAS, FLORIDA, UTAH, 
E CALIFORNIA {ve OREGON. 


IF YOU ANE CONTEMPLATING A TRIP, ANY FOR- 
TON OF Which CAN BE MADE OFTEN THE CHiCAGO 
ALTON, IT WILL PAY TOC TO WRITE TO THE UNDER 
BLIUNED POR RATES, HAPS, TIM E-TABLES, ETC. 


OEO. J. CHAXLTONXM, 
GENEMAL rASSENGER AGENT, 
CHICAGO, Шла 


Please mention Popular Mechamics when writing Advertisers. 


For more magazines like this click here => 


| The National Lines of Mexico 


——————————— 


NATIONAL RAILROAD OF MEXICO 
MEXICAN INTERNATIONAL RAILROAD 
INTEROCEANIC RAILWAY OP MEXICO 


MEXICO'S GREATEST 
RAILWAY SYSTETI 


| All Yoar Tourist Rates Daily Pullman Service 
ат korn 


between Br. Louis, Mo- 
and City of Mazloo 


VIA 
LAREDO ROUTE 
578 Miles Shortest 22 Hours Quickest 


—Afording— 
The Only Through Pullman Service 


The Republis of Mazico abounds i гас for 
Tourist, Prospoctor and Investor, and the Capital 


MEXICO CITY 
The Paris of America 


is an all-year resort unsurpassod. 
Average temperature: 
Summer 68 deg. winter 5i deg. Fahr. 


Ошу line affording diverse route without extra charge, 


li 
— mg ке = ыгы, „габоя, alegplna car 
ü. Е, HACELET, 


GEO, W. HIBBARD, 
General Passenger Agent, Genera] W ent, 
partado Nn. Suite 280.40 Quincy lat... 

Mexico City, Mexico Chicago, Ill. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 


satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 


ON THE LINES OF 


THE ILLINOIS CENTRAL R. R. 


AND THE 
YAZOO & MISSISSIPPI VALLEY R. К, 


For full information and descriptive pamphlet, address 


J. C. CLAIR 


Industrial Commissioner 
т Park Row, ~- - a Chicago, Ill, 


www.VintageMagazinesOn-DVD.com 


"FOLLOW 
THE FLAG” 


WABASH 
Summer Tours 


Write today for a Free copy 
ef WABASH Summer Tour 
Book—i905, outlining many 
very attractive summer vaca- 
tion trips, with rates, etc. 


Write us about any tour 
may have in contemplation. 
We shall be glad to assist you. 


C. B, CRAN E, Е. LT РАМЕН, 
б. P. &Т. Agent, À, G P. Agent, 
ВТ. ЛЕ, CHICAGO, 


to 
Magnificent equipment. — Electric lighted 
throughout. 


GHE BEST cf EVERYTHING 


Two other fast trains leave Chicago 10 
a.m. and 11: San Frane dally, with through 
service to Sa isco, Los Angeles 
and Portland v oe 


Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 


Au apania эл tickets vin 


Please mention Popular Mechanics phen writing Advertisers. 
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CURED 


THROUGH THE FEET 


CURE YOURSELF BY 
ELECTRICITY 
few Book—Illustrated from Life 


Sent FREE to All Who Write 


Dis splendid book explains how clectricl ty аз 


f lied b inex sive batteries cures 
y. 7 : a Somnia, Liver and Kidney Trouble 


and ali nerve affections and diseases due to poor cir- 
culation. Explains about the famous electric baths, 
beauty and health massage at home at litle cost, 


mI t| TP-I u . 
| 
T ш E Timur 


Every Drop of Blood in the Body 
Reached and Purified Through 
the Foot Capillaries by 
New Discovery. 


The Makers Want Everyone to Try 
A DOLLAR PAIR FREE 


If vou have rheumatism we want you to try the 
famous Magic Foot Drafts at our expense. They're 
curing all ages and  conditlons—after doctors and 
bathe have failed, without a apoonfírul of medicina. 
We belleve they'll cure you. Bend us your nams, and 
we'll send vou the Drafts by return mall, prepaid. 
Try them, and if you are satisfied send us the price, 
One Dollar. If not, simply say so, and they cost you 

TRADE MARE / nothing whatever. We 
M have been sending theaa 


Drafts "pay when satisfied" 
for many months now, and 
you can see for yourself 
2159 that we couldn't keep this 
x up if the Drafts didn't 
| aaa cure. The fact is they do 
| eure, no matter how many doctors have falled, be- 
= i | | cnmuse they apply a пем sclentific principle (fully œX- 
тои el сы ee — = Шапе and illustrated in our booklet) and that'a why 
i 
| 
| 


Should | Have a “Home Battery. 

Every Home also liste the latest improved batteries, 
ra I Айй to 819.50), which we ind pre id and allow 10 

gin Eres trial, Write today for our Free Hook, 


DETROIT —€— BATTERY CO., 1162 uad Bldg., Detreli, ка. 


тл зл EG OT We tre glad to send them on approval Will you try 
PEAT FOR LOCOMOTIVES them? Just send your address to Magic Foot Draft 
The Boston & Maine has experimented with 


Cn, 1151 Oliver Bldg. Jackson, Mich. 
peat for locomotive fuel, the peat belng furnished 
by а company who are explolting beds of this sub- 
Btance, occurring in Eastern Massachusetts. AAt- 
tempts have been made to compress the peat by a 
rolling process, but the resulting briqueta Were, not 
aolld enough for locomotive use and broke up too 
readily. Their beating value is stated to be about 
B0 per cent of that of ordinary Pennsylvania bitu- 
minous coal An attempt now is) belng made to 
coke the peat. 


ELECTRIC POWER FOR THE FARMER 


Great is Texas! = 
The Eyes of the | World Are Upon Her | 


THE HOME-SEEK ER wante to know about hei 
"Matchleas" (Climate and Her Qheap Landa. ш 


THE INVESTOR топів ёс Еп bint mot onl 
heap Land and Low Taxes, but as well, Her Wee 
Mine und For.st, and thia ів ta lat you know that 


The International & Great Northern 


Texas (Greatest Railroad 
traverses more than а thousand miles of Ho Cream at 


To furnish the farmers of its locality with elec- | learn more abort the di m. i om ' | UNTRY br 
tric power nt annual rates, based on the extent of "ad lng в aa ni stamp for a сору of the ILLI STRATON 
the service required, Is the unique proposal of the file of sams. ur L NARRATOR, = 


Fort Wayne and Wabash Traction Company of 
Indiana. The company operates about 80 miles of 
interurban lines nnd thus Js іп good position to 
carry out ite scheme, The plan 18 to furnish every 
land owner within one miile on either side of the 
company's tracks with an electrical outfit nt cost. 


Much of the heavy work about the farm could be 10 men in each state to travel, post algos, 
reduced In this way, as well as cutting down the WANTED #8 ee Hale ete E mon M a day 


D. J. PERICE, G. P. £ T. A. LÆG N. E. E. 
Falestine, Texas 


amount of help required, and affording the farmer or expenses, nece, Кере 
more ot the luxuries Eipre Em bu folk. EUHLMAN CO, Dept. O - : = TLAS BLOUE. CHICAGO 


MANUFACTURERS 7 s c me meles 
| iam) for your product obtains. АШ these and more fund on the BURLINGTON 
ОДИ ^ ROUTE. For information write to 


ИТ; W. H. MANSS, Industrial Commissioner m 
209 Adams >. a a - = «= Chicago | 


Please mention Popular Meohan ios when writing Advertiners, 


For more magazines like this click here => 
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“Want and "For Sale" Ads, 2 cents per 
word, payable in advance, Heplies may be 
sent to a number, care Popular Mechanics 
and will be forwarded promptly without 
exirm charge, 


“SHOP NOTES'—Paper covers 50 cents, Popular 


Mechanics. 


AUTOMOBILES. 


AUTOMOBILE SCHOOL.—Chicnogo School of Mo- 
EEE; the original automobile school in Chicago. 
One hundreid aud еш іу graduates the past wear, to 
whom we refer upon request, Automobile owners, 
prospective buyers and young men wantlig to be- 
come expert chauffeurs will save п great deal of 
money and a lot of worry by atudying the mechanism, 
care and repair of gasoline automobiles, in our shop, 
where all parts are open so you enn see how the 
are made, and how ther operate, We give thoroug 
nnd practical instruction. Competent chanffeurs 
supplied. Address, Chicago School of Motoriag, Dept. 
R. 204 Michigan Ave. Chicago, Il. 


FOR SALE OR EXCHAN(GE-—Automobile gear. 
Address C (C, Н... 18 North Front St, lumbus, О, 


FOR SALE OR ЕХСНАМС1—4 h, p. automoblle 
or boat 4 cycle gasoline engine. Address A. Р. C, 
18 North Front Si. Columbus, O. 


FOR BSALIE--HB b. p. 2 eylinder auto engine, #70; 5 
hb, p. 2 cylinder metorercle сеппе: Н h, p. transmis- 
Blom gear; iguiting dynamo; spark coil; and one light 
automobile. <All second hand. “ү, Hofman Motor 
Works, 1253 М Halsted St., Chicago. 


W AN THD—Motcer eyele, kind, style an nnd condition 
no object; also any motoreyele parts, new or second 
hand; will trade or pay cash. В. G. Raymónd, St 
Clond, Minn. 


FOR SALE—A JOB LOT. 
Each.]| 
Hourle Herz Plugs...l(4O0 Im. 


Each, 


De Dion........50.20 


G. Bougle Plugs.. .50]Im. De Dion Pore. 
E. G. Mica Pings... OOl Cores .............. 10 
Sin-Rites Plugs .. tellin. De Dlon "mi 
French Soot Proof Cores .... 

Plugs .........---- Qoa Dow Mien Plaga... 
Nera | Miss Plugs... „теше! Pluzs8 ........ 


Battery Terminala.. E. 


A. M. Symonds, 901 N. Falrfleld Are., Chicago, IIl. 


BUSINESS CHANCES. 


FOR BALE-—Eleyen hundred and fifty acres pine 
timber, Double circular saw mill, twenty thousand 
capacity: cable feed, live rolls, ganz edger, log turner 
and log haul, steel head blocks, shingle) mill and 
Planer. Good buildings, all new and modern. Blg 
Bargain. For particulars apply to J. J. Patterson, 
Eagleville, Modoc Co, California. 


ATTENTION—Mechanics, Salesmen, ete. /We have 
an unusua! and original plan and mot at all one- 
sided, which we ask to present to rou if you 
desire to Беріп a most profitable manufacturing bual- 
ness at your home or business place without other 
expense than materials from $25 to $50, Write Dept. 
M.. The Cardinal Mig. Сол Cleveland, €. 


FOR SALE—W ell las ly o machine shop 1n state 

capital: a money maker: Фс Ии: Other business rem 

gon for gelling. Schaefer Hros,; Holmes Bt. Frank- 
fort. KY. 

FOR BALE—Worklng interest in sawmill near 
Beattle, Washington. Openings for good mechanics 
who wish to locate permanently on the Paciie coast. 
Address S34, care Popular Mechanics, 


FOH SALE--A gracery and crockery business ta- 
tering to the best class of trade In a city of 3,500; 
Bnles, $27,000 yearly, Address 112, саге Popular 
Mechanics, 


FOR SALE CHEAP—Set of machinery and 
blacksmith tools, Including 1 Kerkhart turning lathe, 
shaftílng and belting in good shnpe. 5 horse power 
engine, also boller, emery stands, drill press, ham- 
mers, etc, Blacksmith tools complete with $100 
worth of stock. Will sell for cash only. In town of 
eg and the only machine shop. Good opening for 

man. Will also sell bulding. rite Е. E. 


E., pe Popular Mechanics. 


BLACESMITHS. 


GOOD BLACKSMITHS ARE SCARCE AND BUT 
FEW LEARNING THE TRADE. 

And the smith comes lirest of all professions or 
trades. The smith must make the tools first for all 
from the surgeon to the safe blower, by using Toy'8 
Treatise on new steels expliiniug how to work them 
with 75 new methods for working all difficult jobs. 
Ten receipts for making your own compounds for 
welding different kinds of steel solid. Thermite weld- 
Ing fully „траш; also two colored tool tempering 
charts; chart «A explaing fll annealing and harden- 
Ing; Chart H explains both sclentific and plain tem- 
pering to n standard. АП the above for $1.00, / Val- 
uible samples free. ҮГ. M. Toy, Slduey, Ohlo, 


EDUCATIONAL. 


— = 


Ti di 


FOR SALE—I. C. 8. elvetrical engineering course, 
5 bound volumes, A dDurguln, Address Е. EK. HB. 
142 8. 4th St, Stenbenville, Olio, 


WILL EXACHANGE—14i.h, p. 110-7010 motor and 
electrical engineer correspondence / course, including 
i vol. brand new: for cash or motoreycle,. No. 111, 
cite Popular Mechanics, 


FOR SALE-Complete course in mechanical draw- 
Ing in Scranton School. Address Hox 164, Edison, 
Chia, 


A NEW BOOK— Unpatented mechanical more- 
ments and devices, uecdin the make-up of gasoline 
engines and automobiles, With 25 sheets of blue 
prints showing detalla. B, M, Howell, Zanesville, 
Ohio. 


WANTED-Second-hand correspondence course in 
mechanical engineering. Joseph N. Parker, Bedford 
Clty, Virginia. 


IF THERE'S a book you need, 
Popular Mechanics ean. ее — 

A PRACTICAL BOOK, "Dies and Diemaking.” 
Postpaid 81. J. L. Lucas, Bridgeport, Coun, 

ANYONE WISHING TO SELL missin 


of Horseless Age, 19405; 
Power, 1903; Automobile, 


and can’t locate It, 


nom bers 
Popular Merchanles, 1905; 
1908: Motor World, 1904; 


Motor Age, 1903. Mrs. C. Е. MacDermot, Hotel 
Wentworth, New Castle., NW. Н, 


FOR SALE—Euryclopedia Applied Electricity, 5 
volumes, new, $12.50. Also Blickensderfer ype- 
writer, in good condition, $12. Edwin Trube, Gal- 


veston, Texas. 


FOR SALE 


FOR SALE—Castings oi emery grinder hend and 
eountershaft that you can build on a 9-іп, lathe, 
Small steam engine and sewing machine motor cast- 
In We make patterns from drawings. Blue 
pr nia of grinder ani] countershaft, 25 cents, Saline- 
ville Model & Machine Works, Salineville, О, 


FOR SALE-—Chesp—ix6 vertical engine: 2 steam 
pumps: Sh. p. gasoline auto engine, good condition, 
Perry Bros, 467 W. Monroe SL, Chicago. 


FOR SALE=—A Foyer Cylinder Letter Press In 
brand new eondition, Will сору twenty letters per 
minute. Must dispose of it, owing to n change in 
office systems. Cost $25 new, will sell it for $12.50. 
Write quick of vou may be late, Address 301, care 
Popular Mechanics. 


FOR SALE РІА МА new mud elegant plano 
one of the best bullilers in the country; never used: 


This is o very unusual 


for sale nt a great bargain. 
Address 225, care 


offer, Best of reasons for selling. 
Popular Mechanles. 


FOH BALE OH EXCHANGE-—Screw cutting 
lathe 15 Ineh, B-foot bed. Exchange for gasoline eti- 
fine, DO light dynamo, exchange for 10 Hght dynamo 
and difference. Fine verticnl engine, 2 h, p. $160; 
£20 germphaphone, $4. O. V. Simpson, Heraman, Til. 

FOR 8ALIZ-—Complete showeard writing — outfit 
with half maroro volume, 384, Popular Mechanics. 

FOR SALE OR TRADE—10 h. p. steam engine 
In good condition; one boiler feed pump. ‘Will trade 
fora 4 to A h. p. gas or gasoline engine. ddrese 
М. А. Hyatt, Eaton, Ind, 


Please mention Popular Mechanics when writing advertisers. 
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FOR SALE—Gray & Co's Royal Silver Metal 
Platlog Outfit, cost $16.00; never used; will sell for 
S10 Edwin Trabe, Galveston, Texas. 


FOR SALE—We have a lot of 1144 h. p. gasollne 
engines, set up on skids, complete with tanks, spark 
plug, coll, hatterles, etc, which we are Belling at 
£40 aplece: in order to make room for larger engine. 
Send for ent. Lennox Machinery Co, 10 8. Clinton 
St., Chicago. 


FoR SALHE—Gx8 inch Vietor hand-lever printing 
press, new rollers, excellent conditlon, $8. Address 
Robert J, Greor, North East, Fa. 


FOR SALI-High-effieleney Му h. p. dynuamo-mo- 
tor, cheap, with guarantee. 115 Popular Mechanics, 

FOR BALE-—A plano cose organ, müde of best 
quality black walnut; keys of lvory; bellows worn 
out Wish to sell for the wood and ivory in It, 0: 
Bashford, Poplar Grove, III 


FOR SALE OR EXCHANGE—No, 2 
trpewriter in good serviceable condition. 
new. WII] trade for motor-eyele and pay differ- 
ence, Chas, E. Thrasher, Nevada, Iowa. 

ГОН SALE—New automatic telegraph transmit- 
ter with 27 records Address V. W. Bates, Shab- 
bona Grove, Ill 

FOR BALE—One new 10-00. Gasoline Launch, 
complete with engine, rendy to run, $150. Send 
ib psi for oto. Address ДАТ, care Popular Mit- 
echnnmnies. 


“кон BALE Woodworking machines, foot power, 


manufactured by Beneca Falls Mfg. Co., combination 
aw with boring, seroll-suw sid moulding mattach- 
ments: lathe. füve-foot centers, mortiser with tenon- 
ing tool ‘Will sell cheap, Write Chas. H. Irish, 
Zlon Clty, Ill. 


HELP WANTED. 


WANTED--Draughtsman wanted in British works 
of old-estsblished engineering firm, to design main 
ne nml other locomotives, nnd best classes mining 
machinery, engines, pimpa ete, Must hare sound 
theoretical training as well as practical experlence 
with above mentioned work. Must be enpable for 
reddy amd accurate calculations, Must have capac 
ity to take charge. State experience fully—also ace 
and salary expected. Address B. D. care “Rall 
way Gazette,” Queen Anne's Chambers, Westmin- 
gter, London, 8. W. England, 


WANTED SALESMEN—The Tropical ОШ Com- 
pany, Cleveland, ©, will arrange on salaried basis 
with lubricating of] salesmen for territory not ov- 
ered; can also pee on attractive commission próposl- 
tlon few good gnlesmen without previous experience 
2s line, which is easily learned. Communicate 
W us. 


WANTED. 


WANTED SITUATION-—As superintendent or 
chief engineer, in some electric lighting or power 
lant, either direct or alternating ¢urrent, or both. 
Teferablr with some company that is willing to 
pay д salary in proportion to the increased efficiency 
given to the entire service, outside as well пя inside 
the etation, References exchanged. Open for enzagze- 


== 


ment after ist Nov. Address 117, care Popular 
Mechanics, 
WANTED-—Metnl specialties to manufacture, 


Aigo special teols and, machinery manufactured. 


Hest facilities for prompt and careful work, А, 
Zwiehel, Jr, Burlington, Wis, 
WANTED CAPITAL—To manufacture parlor 


carpet game. 
apolls, Inil. 


MECHANICS, SBALESMEN, CLERKS, ETC.— 
We will start and instruct you free in manufac- 
turing varlous grades of Elastic Carbon Graphite 

ints nat your hame, Мо further expense than 

2500 to $0.00 in materlals which we make, If n 
beginner follows our plan and does not succes] in 
manufacturing, it will cost him nothing. This 
offer fa made to establish new manufac- 
B Dept M., The Cardinal Mfg, 


(т. УУ. Linn, Roberts Annex, Indian- 


Totes! 
turers at once. 
Co, Cleveland, 


=J 


WANTED—To exchange, two wheels for a Minch 
foot-power lathe, valued nt $10. Chas, Р, Hine, 02 
Hart St, New Britain, Conn. 


AGENTS WANTED for Farmers Stand-by, Eight 
tools in one. Fastest seller ever put on the mir- 
ket. Write for descriptive elreular and agents’ termg 
to B. W. Tucker, Chickasha, Indian Territory. 


WANTIED--Fulverizing machine, porcelain lined, 
cop], second hand. Give full particulars, maker's 
nome, what it haus been used for and bow long. Ad- 
dress 118, Popular Mechanlea, 


MISCELLANEOUS. 


MACHINISTS, CARPENTERS, MECIHANICB— 


Are you looking for a handy, up-to-date tool? We 
have mg brand new snw.elninp that will hold your 
saw steady, Guaranteed to please, Price, $125. 


Address 125, core Popular Mechanles, 


SEND 25e sliver) for a dozen Patent Pens and 
receive F0 business or calling cards, Write plainly. 


Address Walter Wy, Corlew, Gf Monument Ave., 
Charlestown, Mass, 
STEEL and BRASS STAMPS Не (n letter); 


Wool Stamps, Seals. Plates, Dc; Embossing Dies, 
Presses, £4. Postal brings price circular. J. Kiola, 
engraver, 1550 W. Madison St.. Chicago, Ill, 


MECHANICS SHAD TEN CENTS for thread 
cutting chart. O BHornething every wecbanle should 
have; big inducement to agents Е, J. Milo, 14 
Bridge £ft, Newark, X. J. 


DISSOLVING, SBYTEREOPTICONS #105 
Su enleium Usht опе, $15.50; slides, ete, 
galis. F, L Smith, Amsterdam, New York. 


NO. 20 HEAVY WINDOW SPRING, heavy nose- 
ing and strong springs with rubbing contact; can be 
Arranged for open or closed circuit: size of plate Sox 
oy in, at 15e cach; door springs; get our prices on 
other burglar alarm springs. Smith's Electric Sup- 
ply House, 207 E. Van Huren St., Chieago, Ill. 


WILL MANUFACTURE and place on the market 
апу machine or device, Machinery, ete., to be dë- 
&lzned or developed will receive my prompt and care- 
ful consideration, Let us flgure on your work. Ed- 
ward Lindmuetler, Williamson Bldzg., Cleveland, О. 


WHEN YOU WANT anything and don't know 
where to get it, write Popular Mechanies. 


WANTED—If you have anything In light metal 
manufacturing, Job or experimental work, write me. 
Lowest prices. Schwabe & Son, 55 W. Washington 
&Bt., Chicago. 


A PRACTICAL BOOK, “Dies and Diemnklng." 
Postpaid $1. J. Le Lucas, Bridgeport, Conn. 


WAS TED—Small metal speelaltles to manufac- 
ture, Expert die making. Press and screw machine 
work. Plating ef all kinds. Prices right for quan- 
tities. John Oldüeld, [ШТ W. 41st Court, Chicago. 

л ыг ee o 


MECHANICS, SHOPMEN, ETC, can hare a 
regular, ог side line manufacturing business at 
their home, or shop without other expense than 
materials whieh we furnish to manufacture Elastic 
Carbon Graphite paints, We instruet beginners free 
with frst order for materials, Sales to merchants 
and consumers afford unusual profits. We want 
manufactureres where we hare none, hence this un- 
капя озеп. E Dept. M, The Cardinal Mfg. Co., 
Ламе, CO. 


outht, 
Баг. 


WILL CEMENT BOTTOM PROTECT WAR- 
SHIPS FROM TORPEDOES? 


The English government has been experimenting 
with concrete to determine its efficiency ав pro- 
tectlon to ships from torpedo attack, An old gun- 
boat was selected, and after removing all the ma- 
chinery several tons of .concrete were placed in 
the hold, arranged in layers. Three hundred 
pounds of guncotton were exploded beneath the hull. 
The results have not been glven to the public, 


Please mention Popular Mechanles when writing advertisers. 
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DERFUL 


EDISON OFFER 


If you love music, if you enjoy 
entertainment, if you want to 
make your home more cheerful, 
BE SURE to read 
every word of this 
great offer 


Read What Mr. Edison says: 
“I want to see a phonograph in Every American home.” 


The phonograph is Mr. Edison's greatest Invention, and it has become his hobby. He has practically dropped all 
Hnanclal interest in hia many other Inventions, putting all hia efforts to make the phonograph the model of perfec - 
поп, until to-day Thomas G. Edison has made it possible for every American family to bring into thelr own home, 
without paying us onc cent, the great invention on which he bas spent many &léepless nights and thousands of 
dollars to perfect. П ів his pride and pleasure—he wants you to hear 1t—he wants you to have a phonograph. 


NOW I5 YOUR OPPORTUNITY ! 


GREAT FREE TRIAL OFFER 


While this offer laata—everv responsible person can get on free trial A GENUINE EDISON phonograph direct 
irom ua to your home without deposit, withour guarantee from third pares, withoit formality of any kind. 
Try it in your home, play the stirring waltzes, marches, Duo steps; concert pieces, minstrel dialogues, 
beautiful vocal solos and other beanriful Edison gold molded records: play all thear, and if then 
you don't саге to keép thé outfit send it back at our expensas. We charge you nothing for tho trial, 


Hut Mr. Edison knows you wlll be glad А О O A MONTH now pays for a genuine 


lo keep hia phonograph, for you may | | Edison Gem phonograph 
Есер it now by sending only a small | — vargar рар fur larger ingtruments). A 
iai M | m». niche m dime saved a day w пт a genuine 
monthly payments. the lowest net cash prices, | 


More pleasure, more comfort, more education may be obtalned from а phonograph than from апу other source. 
Would your son, your daughter, your Wife—would you like 10 hear the greatest bands and чулае й Of tha We 
would you enjoy hearing the greatest songs of the day, both classic and comic; on à quiet Sunday would you like to 
hear the germons of the greatest ministers, and songs by quartets, double quartets and choirs: would you like to 
make records of your own, preserve the prattle of your own baby or make other records, whether song. instrumen- 


$ 


tal music or recitation? All this you can hear and do if you have a phonograph. 

DANCE to music pans by the Edison Phonograph If you like—it playa waltzes, two- 
вїєрв, lancers, quadrilies and fancy dances, Loud enough for large halls, 

You cannot imagine the many other pleasures you will derive from a Phonograph until 
after you have it in your home. 


REMEMBE Free Trial; No Money in Advance! Write at once for free cata- 
—Á— t log of Edison Phonographs and free catalog of 1500 Gold Moulded Edison 


"MR. GUSTAVUS BABSON, Manager 
149 Michigan Ave., Dept. 126B. Chicago, 111. 


BERE Your address on а postal card, will brin u each month Е; supple 
FREE JP Edison Gold Moulded’ Recorda ^ 2° и 


We accept old machines іп exchange for new phonographs. 


Mechanics, Stationar: 
‘Engineers, Automobilists, 


(‘Bicycle Repair Men, Farmers, é 


and Factory (à. Shop Em) loyes 
/Җ Неге is just what you 


Good, 
Durable 
PockKet 
Hnife 
Which embodle: the 
ollow log 
EIGHT ADDITIONAL 
«TOOLS == 


Alligntor Wrench. Wire Fliers, Wire Cutter (will 

cut barbed fence wire), Hoof Hook (can also be used for a 

рае hook about the esgine), Screw Driver, Screw 
it, кн! ng Awland Leather Punch, The blades 

are temper 

beat £1 carbon cutlers' steel. 


These tools ara needed almost every day, and you cannot | 


afford to ba without hem. 


A VERITABLE POCKET TOOL CHEST of Inestimable Convenlence : 


Price $1.25 Postpaid 
REMIT FOR SAMPLE TO-DAY. Don't delay. 
? Money back if not entirely satisfnctory, 


Agents Wanted 
Energetic bustling boys of mechanical turn of mind can 
make money selling theseknives. Th«ysel onthegpot when 
; intelligently demonstrated. 


Devine Specialty Co. 
. 1a BALD'VIN Mail Address, Box 74. INDIANAPOLIS, IND. 
MENTION POPULAR MECHANICS. 


COMBINATION PLIER 


SIM USEFUL TOOLS IN ONE 


Wire Cutter Side Cutter 
Pipe Grip Reamer 
Screw Driver 

Flat Nose Plier 


d 
y. ! SE tosti 
Drop forged from an extra | H "ae г la рс: 
fine grade of steel. ie. E е 
The handles mre ао до. A 5 " professi. ma 
signed that they fit J Ask your 
perfectly the palm | dealer for 
and will not tire tha Д UTICA tools 
hand, ÉK. " d [Г ha has т geb 
This піз makes ; —— 
it an easy cuttina 
tool. 


inch ment to any 
nddress in the Uni. 
ted States on receipt 
Of #0 renta. Write for 
the green book—FREE. 


Every Tool 
GUARANTEED 


Only the Genulne Bear This Mark 


TRADE MARK 


op Forge $ Tool Co. 
13 Geneseo o Street, UTICA, N. Y. 


to wiitbstand hard usage and are made of the , 


PPO PAG GTI Flu Fla Eun 


| 


The WARNER LITTLE WONDER 


A Complete Grinding 
and Polishing Outfit 
Indispensable for home and general 
us.  Bnves houra of time nnd п 
«ilverwnre and cutlery shine like new, 


a | Bharpens edge м tonis af every dese ripticm, 
shenra, knives, ħþhatcheba ete. Will run a 


small йул, mewini mhehine or other 
| light machinery. In every 
P- home thisimetor will filla | 
mm! long felt want. Dentista, 


TEES E. чен, НЕБЕ here, cooks, 
i јен ен, irpenters, 
Елата tere and mechiunica 
| pinerally will find thia 
| machine of immense talue. | 
Tice Dom plete, inc lading 
mere wheel, pu m v wheel 
E^ (far power tra mann isai a, - 
buffing n n d polishing 
Wheels, and sticka ч as r «ан whe | pil- 
inahing V ар dee ORR | Н $4.00 
Motor &itarhes [rectly фа аво. dard t T: дый fay ar by 
tese cfaur гайн Алі piiloon nv enr oth rt sé. 
Algrluteiy pra tial. LEM lr LER E i, Thi 
realli; refs ify | 
diam us. Lee let giri гг full 5e 


in hence wirt demlcra sollzisad. 
M > ды вагт oder op C. dk р eee 


WARNER MOTOR CO., Flatiron Bldg. . 
 Dept.14 New York City 
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BUILD YOUR OWN BOAT 


By the Brooks System 
you ean drive а nail and си} out а piece af 
material from a full-sized pattern—you бап 
bulld а canoe—row-boat— sall-boat—or launch— 
in your leisure time—at home—and the building 
will be a source of profit and pleasure. 


All ron need ia the «pr costing from $2.50 up, 
and materials, from £540 up. The baila aro Con oe 
in erery household, Patterns of over 4) styles and sizes 
—all lengths from 12 to 55 feet. 

The Brooks System consists of fleet al pri 
paper patterns of every part of the boat—with detailed 
Instructions nnd working illustrations showing each 
step of the work—an itemized bill of material re- 
quired and how to secare it. 

Over aix thousand amatenra successfully built 
bonte by the Brooks Hystem last year. Fifty por cent, 
of them hate bulit their Bepond boat. Mans have pa 
tablished themselves in the boat manufacturing bun- 
ines. 

Catalogue and particulara free, For 25 centa 100. 
page catalogue containing valuable information for 

the amateur vachtsman, showing several working 

illustrations of each AR, and њ Tall set for ane 
bont. Fullline of knock-down and completed 
bonts. When so ordered, patternanrae expec 

ed, chargés prepuid C. U. D. to allow ez. 


ümination, 
Brooks Boat Mfg. Co. 


Originators of the 
Pattern 5ystem of 
Boat Building 


^^3711 Ship St. 


DON’T SPECULATE 2 2 
TAKE A CERTAINTY) 


Would you be open for an Investment which will yield, with reasonable Assurance, 
from 50 to 100 per cent each year’? 

An investment that will enable your surplus earnings to work with you ani shorten | 
the road to wealth. Not a get-rich-quick scheme, but à get-rich-sure investment, that 
is sure as the seasons, and inereageg as they roll by. E 

Study it out for yourself: <A rubber plantation in the finest rubber/zone in the 
tropics: 200 to 250 trees per acre; two pounds of rubber and upwards to the tree, worth now 
$1.40 per pound, gold. No speculation in that, Rubber is worth “the /money, and we 
have the rubber. 

Our rubber plantation consists of 6,000 acres: enough developed to Insure its Süt- 
cess, making a certainty of an enterprise that is within she reach/of any prudent work. 
Ing man that can save from $2.50 to $12.50 per month from. his earnings. 

The contract protects you in misfortune, sickness or death. 

Send today for our prospectus and further detailed information. 


MONTEZUMA AGENCY 
1107 Ashland Block, E. - = Chicago 


I. H. C. GAS OR GASOLINE ENGINES 
д ‘ ü MERITORIOUS FEATURES. 


A number of meritorious features characterize 1. H. C. Gasoline Engines, and we've put 

them in a booklet, which we would be glad to send you if you ask for it. 
| I, Н. C. Gasoline Engines are not only 

safe, but also Inexpensive to operate, А 
bright 10 year old boy can handle an I. Н. C, 
engine, because the parts are so few, simple 
and easily controlled that it practically runs 
itself. 

Moreover, Il. Н. C. engines do not re- 
У quire an engineer, there 1s no danger of an 
explosion, and the operating expenses are 
reduced toa minimum. 

With a given quantity of gasoline, 
1. Н. C. engines will generate the maximum 
| == — eficiency of driving power. 

І, H. C, engines are substantially constructed, have few working parts, are not liable to get 
out of otder and will remain serviceable for many years. 

''he diversity of purposes for which these engines can be used makes them available as power 
producers wherever an engine of the same rated capacity 1s required. 


Made in the following styles and sizes:--Horizontal, Stationary or Portable--6, 8, 13, 12 
and 15 Н, P. Vertical--2, 3and 5 Н, P. Write for illustrated Catalog. 


INTERNATIONAL HARVESTER COMPANY OF AMERICA 


(Incorporated). No. 7P Monroe St., CHICAGO, ILL., U. 5. A. 


